

FORifc SPORTY EXP: 
Owners rave about 
handling and styling 



If you think STP is 
think again. 
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STP was born on the racetracks of America. STP- The Racers' Edge*- throughout 
the world. And from that discipline . . . where performance is all that counts.. . 

S TP brings Performance Products to your car. Where performance is ail that counts, too. 

STP Performance Products. Designed to help you get the best out of your car fora long, 
tong time. 

On the world's racetracks. On the world's roads. Whenever performance counts STP 
ts there. Satisfaction guaranteed. 

STP Qtl TREATMENT Even the best motor oils begin to break down- 
iest their protective properties as you drive. Important fabricating 
additives begin to weaken under the high engine heat of everyday driving. 

That's where $TP OH Treatment comes in. it gives your oif muscle S TP's 
special polymers flex with heat strengthening the film 
between vita f moving parts ; just where it's needed. And STP 

adds a special anti-wear, 
antioxidant agent for 
better lubrication. 



TWlrtUff 



Introducing STP “41 Because 
4-cylinder engines work harder, 
rev higher and can run hotter 
than larger engines, 

STP f 4“,s specialty 
formulated to reduce oil 
thinning and fight oif break- 
down in 4-cylinder engines. 

Whenever you change or add 
oil, get STPOH Treatment... in 
original or new 4‘cyfinder for- 
mulas. And give your oil muscle 



STP FILTERS. The STP Double 0<t Fitter 
is the state of the art in oil filters. Quite simply 
it's a filter within a filter. Two fitters to dean 
your ok more effectively than one. Each 
and every filter is individually tested 
to help give you high performance. 

The STP Air Fitter helps keep your 
carburetor clean by protecting it from 
air borne dirt and grit 
so you get better 



performance and 
better mileage. For 
high -efficiency 
filtration, use 
STP Air Fitters. 



Air Filter 






DOUBLE OH FILTER 












only for racing cars. 





STP PROTECTOR TBEAUTIFIER. STP Protector iBeauttf ten 
with its exclusive “Sunscreen’* formula, protects your car's vinyl, 
leather and rubber surfaces from fading, drying and 

cracking. It actually screens out the sun 's harmful ultra - 
fcfe violet rays ~ 



STP Protector iBeautifi er 
helps keep your car in 
showroom condition . 



ff. STP GAS TREATMENT. 

[ yl ijy/ Tune-up your gas ?. , nWfft 
yjV S 7PGas Treatment. . . no me iter jm 
what grade gasoline you're £ 

using , Gseo' regularly, it keeps ■ 
wafer from building up in your ■ 
^ fa/jjlt helps dear your entire fuel line, B 
cleans your carburetor, saves gas , . . 

For better performance and Goffer 
mileage get STP Gas Treatment £ 



5 - AND O THER PERFORMANCE PRODUCTS. The lineup goes 
on and on... Carburetor Cleaner, Diesel Fuel Treatment PCV Valves, 
Breather Elements, Foaming Engine Degreaser, Motor Oil and more, 
AH consumer-proven. AH satisfaction guaranteed or your money back, 
ff the brand name is STP you'll get proven performance. Depend on it 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 
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FREE $7.95 “How-To" book 
packed with Dremel 3B01SP Moto-Tool’KIt. 



Contains Model 3B0 variable speed Moto-tool [5,000- 
26.000 RRM], ball bearing construction, deluxe storage case. 
40 accessories mat cut, carve, grind, sand, polish and more, irs 
the special tool for special jobs. 

As a bonus our new DREMEL GUIDE TO COMPACT POWER 
TOOLS comes with each specially marked kit. Written exclu- 
sively for Dremel the one-of-a-kind book has appeal tor begin- 
ner and advanced power fool user alike, foils how to get the 
most out of a Matofool and all other Dremel power fools, at- 
tachments. accessories. Contains hundreds of pictures, Illus- 
trations. plus charts, pattens end projects to help you get 
started using the Molo-fool. 

Dremers great Christmas package. Great forgiving or re- 
ceiving. Dremel. Division of Emerson Electric Co., Racine, W1 53406. 
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Introducing the little Rig. 

It's the new GMC S45 pickup. 

And it's the most compact 
hauler ever to wear the GMC 
nameplate. 

But don't be misled by its 
trim dimensions. Our new Little 



Rig is built to do a big job of truck- 
ing. In fact, with its available 
longbed box, V-6 engine, and 
heavy-duty payload package, it'll 
carry 1500 pounds of whatever 
cargo you wart to move around. 

Yet, when it comes to economy. 



it acts more like a compact car 
than a truck, a fact happily 
confirmed by these mileage 
estimates: 



L9 liter A c>l. 


J.H liter Y* 


KNl'.H'uV’r Mrti 1 Nl 1 P\tST VLPG 


39 


28 


34 m 








And when you take the wheel, 
the Little Rig may well remind you 
of some of l he sportier cars in 
your life. 

But you always have that GMC 
on (he grille to let you know there’s 
a hardworking truck behind it. 



See the Little Rig where bigger 
ones are sold. At vour GMC truck 
dealer. 

I ! ve estimated MPG 
for comparison, Your 
mileage may differ 
depending or speed, 
di^ance. wcather- 



Aciwal highway mileage 
lower in California. 




TRUCKS ARE WHAT WERE ALL ABOUT 



low er Psiimiiies 
Some CMC truck* are 
equipped with engines 
produced by olher GM 
[ )iv tskms. siitraictiu r ieb, 
nr affiliated companies 
worldwide. See your 
GMC Truck dealer tor 
details. 




LETTERS 

TO THE EDITOR 



Inspired to build kit oar 

We greatly enjoyed: Tony Assenza^s 
article on building the Blakely Ber- 
nard! kit car ( The Real Fun of Build- 
ing a Kit Cur Is Driving It When It's 
Finished*, page 96 f Oct. "SI >, As the 
owners of a mechanically sound, but 
badly rusting '74 Pinto, the idea of 
using it to build a beautiful new kit 
car is terrific. We plan to do it. 

Thank you for sharing Assent's 
honest experience with its. 

MRS RONALD J BENDER SR 
McMtrRRAY.PA- 

Wt're eager to know how the project 
turns out. HVd also like to hear from 
readers who have already built kit 
ears. An article on renders' kit-build- 
ing experiences would be great for a 
future issue. 

Anyone own a Publics? 

I read with great interest your arti- 
cle The Economy Care Awitfrira .Vet r - 
er Bought (page 63 1 July "81 J- It 
caught my eye because of its refer- 
ence to the Toyota 800 Sports Coupe p 
known as the Pubtica. 

I ani the registrar for a gToup of 
Sports 800 owners called ''The Publi- 
cans.'* At present, we know of S3 
such cars in the United States- WVd 
like tq hear front other Publica own- 
ers. There are no bylaws or dues— 
just an occasional newsletter. The 
purpose of the organization is to 
keep owners in touch with one 
another and keep these excellent lit- 
tle cars on the road. 

R E HAM MEL 
224 DEB BY DR 
PALM SPRINGS, CALIF WZW 

It s any man's ocean 

[ just caught up with your Novem- 
ber "80 issue, in your Letters column 
(page G), Ross Short stated that in 
World War II F the British warship 
Hood “really had no right being on 
the same piece of ocean with the 
heavily armed and armored Bis- 
marck" Actually, the two ships were 
fairly even in size Hi.OGti tons for 
the Hood. 42 P 0Q0 for the Bismarck). 
and they had identical main guns 
(eight I5-inchersL The Hood had 
slightly lighter armor {12 inches to 
the Bismarck's I2IW. but was faster 
(31 knots to 29 j. 

Mr. Short might, just as well have 
said that the British destroyer Ons- 
low should not have been on the 
same piece of ocean us the German 
battleship Luhcw t or that the U.S. 



destroyer Johnston should not have 
engaged the Japanese battleships 
Fa mote and Kongo. Yet both these 
ships, though outclassed, gave a 
good account of themselves. 

ANTHONY J. WALTON 
LONDON 

Reader Short was mainly pointing 
out that the Hood, despite her size, 
was not considered a true battleship, 
but was classed as u battle cruiser* 
We don't think he seriously meant 
that she should not have engaged the 
Bismarck — she had no other choice. 

Oh p how times change! 

Your readers may get a kick out of 
an item I found in your January 1909 
issue. On page 40, it reads: 

rl The fumes of gasoline from auto- 
mobiles, according to a London au- 
thority! are accountable for the de- 
crease in the death rate of that city. 
Partially burned carbonized matter 
is claimed to be a splendid antiseptic 
and the creosote vapors from the 
motor are in reality a health tonic 
and bracer. 11 

ERVIN KOELLING 
REDWOOD CITY. CALIF, 

And in l $09 the price of a full yearns 
subscription to PM was $1 ! 

improving stereo sound 

1 very much enjoyed your article on 
devices for improving stereo sound 
(Six New H p ays teGff Better Sound 
from Your Stereo, page tOS, May '81). 
But. the re's a question that's bother- 
ing me: Would you use a Koss K/4DS 
digital delay and a Carver Holo- 
graph Generator together? 

JIM NAGY 
PITTSBURGH 

Electronics editor Neil Shapiro re- 
plies: Yes i the two can simply he 
hooked together , one after the other. 
The Koss unit would first delay the 
sound, then the Carver Holograph 
would process it further. The only 
units mentioned in the article that 
would not be used together are the 
Carver Holograph mid the Omni- 
son ic Imager, sine? they provide sim- 
ilar e nha nee m e n tn . 

He who laughs last . . - 

In your Letters column for August 
'31 (page 8), a reader said he had to 
laugh at the Army’s use of a spotting 
scope on a .50-caliber machine gun. 
He shouldn't laugh. 



The M2 heavy-barrel machine gun 
has bench-rest accuracy to l t BQ0 
meters {almost 2,000 yards). First- 
round kills at such distances at 
night were not uncommon in Viet- 
nam using early-model image-inten- 
sification scopes. This weapon; sight 
combination was found to be a dev- 
astatingly effective system for night 
combat, 

DAVID M DACUS 
LAS CRUCES, N.M, 



PM 'a versatile cradle 

When my mother ex pressed an inter- 
est in a doll cradle and my wife 
announced that she was expecting, I 
remembered your article Build a 
Cradle with Old-Time Charm (page 
128, May '80 J; After studying your 
plans h we worked out a way to get 
two cradles (photo below) from one 
sheet of Y*-inch plywood- 




PHs colonial-style cradle (left) and a 
«cal*d-dawn K doll-size version to go wlih It. 
both the handiwork of reader Starchy. 



Results: a full-sized cradle for a 
mother-to-be, a scaled-down version 
for a doll-collecting grand mother-to- 
be, and a very satisfied PM reader. 
Thanks, 

DICRBTERCHY 
SPRINGFIELD, MG. 

Thanks for letting us know. For 
others interested in this project . pho- 
tocopies of the article are available 
for il from Popular Mechanics. Box 
tOI4 w Radio City Station „ New York. 
AM". 10101 . 

About our Shakey-Jakey . . . 

Some readers have reported prob- 
lems in getting their Shakey-Jakeya 
to work properly {Shakey-Jakey — 
Test for Steady Hands, page 1 11, 
Feb. 'SlL Help is on the w r ay. For 
information on circuit changes and 
alternate partBj write to Shakey- 
Jakey, Popular Mechanics, 224 West 
57th St, New York, N,Y, 10019. i*f 
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Cbnsder our construct Where some planers 
use cast aluminum, we use high-tensile oast iron. So the 
Rockwell 13" is heavier More stable More accurate And 
much more durable. Yet at 290 pounds, it's still tight 
enough to move to a job site 



Now oonsder design. Unlike some 
other planer^ our table remains statxjnaiy while 
the head adjusts up or down. Faster and more 
sensible, especially when feeding long stock 



At less than $1600, you'll note that all this construction, 
design aid performance is comparably pnoed with other 
13" planers that can't really compare 

To see the new Rockwell 13 M Flanerin action, see 
For more information wnte 
Rockwell International, 400 N Lexington Avo, 
Pittsburgh. FA 15206 



Regarding performance, the Rockwell 
1 3" has a constant-duty induction motor driving 



cuts STOCK W TO 13 a-S' 

FXED RATE . 1 lVi Ipm. 
CUTTERHEAD SPEED uHtotp** 

MOTORS: 2 hp, ]* nr 1 hp. M 



BCWTS OPtS J0«1 W (KJ*r**S 



Rockwell 

International 





MONITOR 



E very holiday season, gifts are 
more expensive than last 
year — and electronic toys are no 
exception. There are so many 
choices in this field that retail for 
over $50, it would take the entire 
magazine to list them. Instead* here 
are three special gifts we think 
you'll enjoy. 



Touch and Talk 

We've experimented with this toy 
on our own preschooler and can 
report that it's a marvel, A flat tab- 
let, the Touch and Talk board 
accepts a number of colorful pic- 
tures of such children's favorites 
as dogs, cats, stars, horses and 
shiny cars. 

The magic comes in when the over- 
lay is installed on the tablet. The 



child presses down on one of the Collect ham QSLs 



bright pictures. Then, a voice -syn- 11 QSL H i& shortwave stengior 8 oonfirmaiton, ■ A a report The report should tndude lime and 



thoaisse-d computer names the pic- 0$L card is a posted *enl by a radio stalwn date heard, Frequency and an R$" report R 



ture that was touched in cheerful, Eo confirm a reception report Marty people cash stands tor readability. S for strength— rale R 



electronic tones. If the child has not 
chosen &n object for a few r moments, 
the electronic voice asks such ques- 
tions as + "Can you find the red star?"* 



leci QSL cards from jig, national radio sia 
tions. Out neglect the thousands of radio ama- 
teurs (hams) Who broadcast InTemaltonaJly 
Most hams are happy x> QSL if you send mem 



Irom 1 (pood It) 5; and S from i to 9. So, 59 Is 
portae i. Ham addresses are listed in ihe for- 
eign and American cailbooks availab le at many 
eteuronic-suppiy stores. 




by 

NEIL 

SHAPIRO 



The Touch and Talk uses positive 
reinforcement to teach— the child is 
never m&de to feel he or she has 
made a blunder* 

The unit we used had a pliable sur- 
face that was just a hit too stiff to he 
totally responsive to mar 2-year-okPs 
touch. But a little help from Dad 
made each session fun — and older 
children would have no trouble. 

Manufactured by Texas Instru- 
ments, The Touch and Talk will 
sound off in your home for 5*30. 

Children's Discovery System 

This first home computer for chil- 
dren will hit the market around 
Christmas, lt p s bound to delight and 
educate any kid in elementary 
school. 

A real computer, with a liquid- 
crystal display, touch-sen a itive key- 
board and a library of available car- 



The Dark Tower 

For a year, we've been saying how 
great the adventure-style games are 
on home computers — but if you 
don't have a home computer, you 
may have felt left out, Now, anyone 
can join in on the fun of computer- 
ized, fantasy role playing with this 
hew board game. 

In the middle of the board stands a 
1 Mr- foot-high, cylindrical computer. 
This "Dark Tower" controls various 
aspects of the game, 

Just like on a home computer, 
there are many variables to add 
realistic complexity to the game. 
After a short time of playing, you 
enter into a world of fantasy, strate- 
gy and intrigue. Dark Tower is the 
first game of its kind: We think you'll 
agree it shouldn't be the last. 

For ages 7 to aduk h Dark Tower 
from Milton Bradley is $50- m 



t ridges, this system is easy to use. 
The liquid-crystal display makes 
Urge, easy -to-read letters in the 
type mode. The instruction manual 
details many games using the com- 
puter display to teach the alphabet, 
synonyms and much more. 

Entering music is easy via the 
keyboard (A for an A note* and so 
on). Rests and notes of different 
lengths can also be entered. 

But our favorite feature was the 
drawing mode. Pfjggingin the "Dis- 
coveries in Art" cartridge adds a 
number of predrawn shapes to the 
computer's memory and lets the 
child mix and match; drawings can 
even be animated in a kaleidoscopic 
way r 

The Mattel Children's Discovery 
System lists for $129.W5i add-on car- 
tridges are extra. 



Children's Discovery 
SytLvvn (fir left) li 
First computer de- 
igned for kids. Wo 
1 1 k&d bta drawing mode 
■nd capability to act 
h music machine, 
word-game partner or 
referee. The Dark Tow- 
bt (near left) uses cy- 
lindrical computer on 
■ playing board. IV* 
lira! computer adven- 
ture game that uses 
no home computer. 
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This Christmas, 
why not give your family 
the girt that keeps on giving 



Bring it all home on the 
RCA VideoDisc System. 

"Hiis Chnstmas, give your wife Robert 
Rod ford or her favorite movie star 
Give your kids the Moppets or '‘The 
Black Stallion" Give yourself James 
Rond, the NHL, “Raging Pull" and 



It's simple To hook op. As simple 
s as a record player to operate, 
y l And built with all the technical 
J know-how of the leader in 
consumer video electronics. 
And best of all, the RCA 
VideoDisc Player lists at less than 
5500* A lot less than the list price of 
most Video cassette recorders ? 

So sec your RCA VideoDisc dealer 
for a demonstration. And bring the 
magic home for Christmas. 



Fact is, with 
RCA VideoDiscs, you can give your 
family a whole libra-y of great award 
winning movies, daisies, concerts, 
sports shows, and more. Starting as 
low as $14,98? 

The best part of Lie gift, of course, 
is the RCA VideoDisc Player. A 
remarkably simple machine that plays 
your RCA VideoDiscs on your own TV. 



ItCJI 

VideoDisc System 



more. And enjoy them again arte 
again — all year long. 

All with an RCA VideoDisc Player 
and VideoDiscs. 



with dealer; actual price mn* vary. 
I \<m RCA Coup 






WHEN THERE IS A CAR 
FROM A COUNTRY 
THAT JUST BUILT 
THE WORLDS 
FASTEST TRAIN... 



...a carfrom the country where the 
new T.G V. train cracked the 230 mile per 
hour barrier... a car f rom those who bring so 
much comfort and luxury to modern trans- 
portation. ..why drive an ordinary small cat? 
When you can drive Europe's best selling 
car : Le Car by Renault, 

Le Car begins with a design philos- 
ophy; an automobile is not just a collection 
of parts. It is a series of interdependent 
systems based on total system design. 




Ex a mp le: ri de and handli ng. The 
Le Car system includes the stability of 
steel belted radials... front and rear stabi- 
lizer bars for additional ride control , . 
long-travel fully inde pendent torsion bar 
suspension . . .and tKe precision a I rack and 
pinion steenng. 



Example: comfort. The Renault 
total design for Le Car includes { 1 ) long 
wheelbase in relation to short overall - 
length, (2) one-piece m ono coque welded 
structural assembly, (3} space-saving front 
wheel drive, (4) bio-mechanically tuned 
seating with special lumbar and upper 
tHgF support. Four adults can truly 
nde comfortably. , .for extra comfort 



PKFMAIII.T 

American Motors ri 





and convenience there is also a 
4-door Le Car with a wide- opening 
hatchback. 

And now every Renault is 
covered by American Motors’ exclu- 
sive B uyer Protection Flan -the plan 
withtKe only full 12-month / 1 2,000- 
mile warranty. You just have to ask 
yourself, why drive an ordinary small 
car? When you can drive Le Car... 
priced from under $5,000," 

Renault Le Car is available 
at more than 1300 Renault and 
American Motors Dealers. 

a Lf Cm 2-doot 1902: Manulvcl Lirer i suggested irtaii price fries 
dra raw kndudf: b*i lipflnd*. iJurnHwum ijxal 

wharfs pictured -snddher qpIxxiisJ or regKmkJlr reepurod Bcpupnwni 

" 1 Ccxrpar-e I he :^2 ERA ^rirrwTra 
with fivlumtoil mpg itwothkn cm 
Yuur actual mi -I'agi 1 riejpends on 
tp&od. tup imigiti Mni wvjthiM 
Actual highway rmlejKje Will intitah'-y bw lowwr CaiiP Isjuckh Iwci 



HWY 



40 



C5T 



LSI 



MrG 





SCIENCE WORLDWIDE 



Beak softly , . . 

Five-year-old Alex does more than 
parrot* even though he is a parrot. 
His trainer at Purdue University 
say? Alex recognises four colors and 
four shapes, uses 40 words correctly 
and speaks with something of a Bos- 
ton Brahmin accent. 

The reason for the accent is that 
Alex's teacher, Irene M. Pepper- 
berg* has a bit of a northeastern 
accent herself. So when Alex says 
"shower/' one of the words Pepper- 




Smart Alex: parrot with a Brahmin accent 



berg: has taught him over the past 
four years, it comes out sounding 
like ,k showah ,n 

Pepper berg, a research associate 
in Purdue's biological sciences de- 
partment, says hers is thE only sci- 
entific attempt in the country to 
teach a bird to communicate verbal- 
ly T not merely to mimic human 
sound?, 

Elaborate train mg procedures in- 
volve several teachers- One asks 
questions of the African Grey parrot 
and offers praise and disapproval for 
responses. Another plays the role of 
parrot, acting a? a model for desired 
behavior and stimulating the par- 
rot's interest by pretending to be a 
rival for the trainer’s attention. 

Alex knows words such as paper, 
key, wood, j uaatii and walnut. He can 
identify triangles, squares and five- 
sided figures, and after eating or 
drinking, hollers “cork!” just like a 
discriminating diner checking the 
quality of the wine (although in 
Alex’s case* pieces of cork are used to 
clean his beakh 

Alex'? performance is not proof 
that he speaks a language. Contro- 
versy continue? about whether ani- 
mals can actually use symbols to 
communicate* or whether they are 
simply doing tricks. Perhaps Alex 
Will have something to say on the 



subject in future decades: African 
Grey parrots tome times live 50 
years. 

Mission to 'fossil islands 1 

U,S, researchers wi 1 1 sift the muddy, 
bleak soil of three Antarctic islands 
early next year for clues about the 
ancient supercontinent, Gondwa- 
n aland. 

A ground party^ led by Dr. William 
J. Zinsmeister of Ohio State Univer- 
sity 1 ? Institute of Polar Studies, will 
be seeking fossils of 65- mi I lion -year- 
old marsupials, rallike forerunners 
of kangaroos. The team, funded by 
the National Science Foundation, 
will look for the remains on three 
islands, James Ross. Snow' Hill and 
Seymour. All are at the northern tip 
of the Antarctic Peninsula. 

Marsupial fossil? could provide ev- 
idence supporting u theory of how 
these mammals came to Australia, 
where they are common today. The 
theory holds that marsupials origi- 
nated in North America (where 
their fossils have been found). Then 
they migrated ever the giant land 
mass of Good wana land, through ter- 
ritories that would later divide into 
the separate continents of South 
America, Antarctica and Australia. 
(Gondwanaland may also have in- 
cluded Africa and peninsular India.) 
The missing link in this migration 
theory is marsupial fossil evidence 
from Antarctica. 

Zinsmeister told PM that island 
terrain, comparable to the Ameri- 
can southwest, ia rich in fossils. Pre- 
vious expeditions have discovered 
the remains ef giant penguins, 
whales ami sharks, as well as 3-foot- 
diameter fossilised tree trunks on 
Seymour Island, which is now bar- 
ren of t rees. 

Crawling on air 

A device used to simulate the move- 
ment of the space shuttle's manipu- 
lator arm in aero gravity is helping 
brain-injured children to crawl for 
the first time. 

Tin* crawling aid, created by Hu- 
bert Vykukal at the Ames Research 
Center in California, is a simple ply- 
wood platform. Air pumped from a 
compressor, no mi ally used to spray 
paint, jet? downward through alu- 
minum discs under the plywood, lift- 
ing it slightly, like a hovercraft. 

One brain-injured child named 
Andrew was virtually unable to 
crawl before being strapped to the 
device. After a month of continual 



practice, he was able to crawl 16 feet 
in 25 minutes on hi? own. 

Vykukar? invention works by pro- 
viding positive feedback to children 
when their random arm-and -leg mo- 
tions propel them over the floor. 
Principles behind the crawler were 
used by the National Aeronautics 
and Space Administration to build 
a two-dimensional simulator of 
weightlessness. Among other appli- 
cation?! the simulator was used to 
study the 50-foot-long manipulator 
arm of the space shuttle 

Coal-powered fish farm 

The Brunner Island powerplant 
near Harrisburg, Pa. T is capable of 
cranking out more than 1,400 mega- 
watts of electricity, as well as a mess 
of catfish. 

The coal-fired plant owned by the 
Pennsylvania Power & Light Co. 
produces heated water as a byprod- 
uct. And now, some of that water I? 
being fed into large tanks The 80" to 
85" temperature? are perfect for 
raising catfish, according to William 
Frederick, the company's manager 
of engineering research, In long 
pools with gently flowing warm 
water, catfish grow to a full pound in 
about a year. These waters have pro- 
duced up to HK>,0()0 pounds of fish 




Catfish thrive In the warm water that ia a 
byproduct of Brunner Island powerplant. 



annually, and the company is in the 
process of expanding its farm. Four 
new 200-foot- lung, 2- foot-deep and 
10- foot- wide concrete ponds would 
be capable of producing a yearly 
yield of half a million pounds of rat' 
fish, Frederick said, although actual 
output will be less. The company 
plan? to devote some of the pool 
space to raising trout, tilnpia, shad 
and eel. PM 
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The PM #dklprial staff {J«li to righi, in four rather Eoo&ely arranged rows): 

Seated: Melanie Roberta, Suianne Poniecorvo end Helen Ulllo. 

Second row: Kathleen Code, Joe Oldham, Penelope Spangler, Harry Wicks, Tony 
Adfren to, John Llnkletter, Sheldon CelMger end Ira Herrick, 

Third row: Alan Andresen. Conrad Stowers, Don Mannas, Loretta Moasbarger. Bill 
McKaown. Robin Nelson, John Bostonian, Pater Easton, Nell Shapiro and Shannon 
Kelley. 

Fourth row: Steven Fox, Bill Hartford and Steven Willson. 

Not shown : Douglas Guinn, Josephine Caron la. Michael Lamm and Gary Wiiien- 
burg. 



T hanks to all of you, 1981 has been 
another great year for Popular 
Mechanics. It’s a real pleasure to 
create this magazine for you each 
month: we think you must enjoy the 
result because you keep on subscrib- 
ing and buying it on newsstands. 
And, once in a while when you’re dis- 
pleased, we're grateful that you care 
enough to let us know about it. 
Thanks, and happy holidays. m 



16 POPULAR MECHANICS 




New from MM! 

The first at-home training in 

videoeassette recorder repair 
with exclusive videotaped lessons. 



You an pA specialize audio 
experience as sou build your own 
AM/ FM stereo system complete w ith 
speakers. Or gain real bench ex 
pertenoe with hands-on IT 
training as you build a 25 " 

(diagonal) Killy-computer- 
ized. programmable color 
IT and professional ih* 
instruments. Or train wuh 
your own R('A video - 
cassette recorder andNKJs . 
exclusive Action Video ser- 
vicing lessons on videotape. 




Learn Video/Audio 
Servicing. ..includes RCA 
state-of-the-art VCR, NRI 
Action Video Lessons, plus 
full training in color TV 
and audio repair. 

Now, you can leam the hottest, most 
wanted skill in home enlt rUui mien idee - 
ironies... servicing and repairing vkleocas- 
seue recorders and videodisc players Well 
over 2 million units have already been sold 
and ilit: demand Js nisi starting 1 Already; 
qualified Y(1R lechnicians are in short sup- 
ply. , . people are wailing up to a month for 
\CK repair. llood |ah$ ai good pay are 
going begging. And NR! can get von in 
on the action with convenient and effective 
at- ho me training 

Choice of Specialized 
Training 

NRI offers you three Mailer Courses 
in VJdet* -Audio Servicing, each complete, 
each with equipment and training for llte 
specialty you want. Uadi course thoroughly 
prepares you for color TV plus audio and 
video equipment Then, you take the spe- 
cialized hands-on training on tin- equipment 
you select. 




Learn as you work with equipment 
you keep. 



State-of-the-Art VCR 

This modem VCR features high-tech- 
no logy design with electron c pushbutton 
lumng. remote control, three recording 
speeds with up to b-hour capacity: high- 
speed visual search, built-in elock/timcr, 
memory rewind and audio Jubbing Capa- 
bility Direct drive motors and azimuth 
recording give outstanding picture 
reproduction , 

It's yours to keep, as part of your 
training You'll not only use it to learn 
operation and servicing techniques, hut to 
play live absorbing NRI Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, you' 11 learn 
theory, construction. ;uid service proce- 
dures. see diem explained in graphic 
closeups. And you get this unique training 
only wilh MRI1 

Learn at Home 
at Your Convenience 

No need in quit your job or lie up 
your evenings at night sdwol No time 
away from yuur family or expensive travel. 
NRI comes to you You are a class of one. 
getting both theory and practical hands- 
on training backed tip hy our staff of ex- 
perienced educators. 

NRI the Pros' Choice 

More than 65 years and a million 
and a half students later, NKt is still the 
first choice in home-study 1 schools. A na- 
tional survey of successful TV repairmen 



shows that more than half have had home- 
study training, and among then, ifs NRI 
3 to l ox’er any other school. 

That’s because you cant S'eat the 
training and you can't beat the value. Only 
NRI combines exclusive fust- track training 
techniques wills modem state-of-the an 
equipment to give you the skills you need 
for success quickly anti easily Only NRI 
offers such complete training with so many 
timely options for specialized bench exper- 
ience. Send for our free catalog and get all 
die facts on these exciting Master (imrees 
in Video. Audio servicing, 

Free Catalog... 

No Salesman will Call 

Mall the postage-paid card today for 
your free copy of our lOG-page look into 
tomorrow. It shows all tile equipment you 
get, describes each lesson In detail. And it 
tells you about other important career op- 
portunities in Microcomputers and Micro- 
processors. Digital and Communications 
Blectronics, Electronic Design Tkhnologv, 
and more. Send today and get started on a 
big new future for yourself. If card has 
been removed, please write to us 

NEU SCHOOLS 

Mrtraw'-Hill tomlnuLiig 
Education Center 
393? Wisconsin Aw., 

Washington, D.C. 20016 

We’ll give you tomorrow. 
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Ford's new Ranger mlnl-pickup is set to da battle with GM'g new Struck and the horde of 
Japanese minis, h win have a Iwo-IILsr Four and manual gearbox as standard. 



Ford Ranger sneak preview 

"Wall for us/* Ford's truck people 
seem to be saying as they roll out 
prototypes of their coming Ranger 
mini-pick up for small groups of writ- 
ers— keenly aware that GM's small 
S-truck will beat them to market by 
at least five months. 

First impression: Both Rangers 
we drove (two-liter, four- speed and 
2.3d iter automatic) were low on per- 
formance {16 to 18 seconds* 0 to fit}) 
hut high on ride quality, sound and 
vibration isolation, creature com' 
forts, features and styling. The only 
comfort problem for me was not 
enough stretch room for legs or arms 
in the cab, but th&Cs common to 
most pickups, large and small* 

Standard power train is the two- 
liter Four (imported from Brazil) 
coupled to a four-speed manual 
gearbox, while the 2.3-liter Four and 
automatic transmission are options. 
Coming attractions for next fall 
include a Toyo Kogyo-built 2.2-liter 
diesel engine, a five-speed manual 
transmission, a 4wd version, a chas- 
sis cab and a snowplow package. A 
bit over a year from now. there'll be 
a 'Bronco IV* 4wd sport truck and a 
long- wheel bast, heavy-duty chassis 
cab* 

Primary emphasis was put on fuel 
economy, which Ford says will be 
very competitive with the import 
trucks, while everything else was 
tailored to look and feel much like 
today’s conventional pickup. They 
want downsizing truck buyers to 
feel right at home. 



A mystery wagon 




y-car wagon? Probably not pyl lha running 
prototype of what looks like a Chevy Cita- 
tion elation wagon, eaughs by one of our 
gver-vlgilarit photographers near GMs 
Warr&o, Mich., wind lunnel. fce most likely a 
disguised early version of a front-wheel^ 
drive A-car wagon. As you may know, the 
new CM A-cars that are set lo debut in mid- 
January are based on the popular X-cars, in 
lack they share the same wheelbase, Floor 
pen and power irains. We know ol no Sta- 
ton wagons in the "82 A-tar Imfiup. but if$ 
logical that they are being evened for 
possible future Introduction 



GM/Suzuki minis? 

Speculation around Detroit is that 
GM’s complicated deal with Japa- 
nese rmniear and motorcycle maker 
Suzuki gives it thff inside track for 
futu re i m port a tior. of s u pereconomy 
inini.H with engines of one liter and 
less. It's known that GM has been 
having second thoughts about the 
profitability of building its own 
high-tech, front-wheel-drive minis 
in the United States, Thus, the 
Suzuki tie-in, in conjunction with 
existing partner Isuzu, could be just 
the ticket for both rompames to pen- 
etrate this country's future minicar 
market with a minimum of invest- 
ment and risk, 

On the occasion of the announce- 
ment, GM chairman Roger B< Smith 
said: "As a leading producer of vehi- 
cles smaller than any GM manufae- 
lures, Suzuki offers products and 
production capacity that can be of 
interest in many parts of GM's 
worldwide marketing network, and 
GM has technology in many fields 
that is of interest to Suzuki/' 

It's too early to tell, but some 
observers believe the arrangement 
could shake up the No. 1 automak- 
er's future product plans, including 
the Che vette-re placement 5-car and 
possibly the much-talked-about GM 
electric car, both tentatively due for 
mid -decade. 

More convertible talk 

Long before its highly anticipated 
Le Baron convertible hits the mar- 
ket, Chrysler is already talking 
about ragtop versions of its less 
expensive Plymouth and Dodge K- 
cars* Obviously, there's more per- 
unit profit in the top-of-lhe-line Le- 
Baron "Super K.” and Chrysler 
needs all the profit it can earn, but 



there should be significantly more 
volume in the more affordable Aries 
and Reliant. 

We've believed all along that the 
U-Sp convertible's demiae in the ear- 
ly ’70s was largely due to the fact 
that the last few available American 
soft-tops were either too big or too 
expensive (or both) to appeal to 
young convertible fanciers. If that's 
truec then any serious ragtop reviv- 
al will be led by small, fun, youthful, 
economical and affordable convert- 
ibles* not de-roofed luxury cars. 

Along those lines comes word that 
at least one GM division (probably 
the new-image Pontiac) is working 
hard on a convertible J-car for early 
'83 introduction; Ruick. at the other 
end of the scale, is rumored to be pre- 
paring a Riviera convertible. Guess 
which will have more youth ap- 
peal? 

Of course, what the youth market 
is really waiting for is Ford's f 83 
Mustangoon vertible— now there's a 
company with the right idea! If it*s 
affordable, it should sell like nickel 
popcorn. All of these, incidentally, 
are not assembly- line soft-tops* but 
conversions by outside firms. Only 
(Please Jum re page 22} 
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You get a lot of personal satisfaction in building something 
yourself with to<jls and wood. In this case, it's even more 
satisfying, because the Stanley Collector's Table also pro- 
vides a beautiful, lasting showcase for your special hobby. 
(What's your specially? Is it shells, blue ribbons, antique 
jewelry, campaign buttons?! 

The step-by-step plans for the Collectors Table are 
free for the asking. Just use the coupon below. 

You will have to buy the stock lumber and glass. 
You'll also need such Stanley fasteners as screws , 
brass hooks and eves, hinges and 1-nuts. Most of 
these Stanley hardware items are sold, by the way, 
in convenient drawers which, in turn, store in 
Stanley's unique Workshop Organizer Cabinet. 

And then you'll need a Stanley hammer, nail 
set, handsaw, chisel, bit brace and a few* other 
good Stanley tools. Stanley do-it-yourself 
products- they're the reason why 
Stanley is called “The Do-It-Yourself 
Company"- are available at most 
good hardware departments 
and home center stores. 

So go ahead, Here's your 
chance to show off your skills as you show off 
your collection. And enjoy doing it yourself 
every* step of the way. 



Send for free plan* from Stanley, 
The Do-It-Yourself Company 
that makes Stanley tools, hardware, 
fasteners, went hers tripping, garage 
door openers awl replacement 
entry doors. 





FREE HOW-TO PLANS FROM 
I THE DO-IT-YOURSELF 
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when and if the revival really gains 
momentum will any manufacturer 
lay out the heavy investment neces- 
sary to build its own ragtop versions 
of existing sedans. 

Tire trends 

Even as American cars, at long last p 
are beginning to be more tasteful in 
exterior and interior decorations, 
phasing out some of the hall-vinyl 
roofs and opera lamps and fake wire 
wheels that most auto designers 



agree are tired, old cliches of the 
overall rented '70s, comes w ord from 
one tire expert that people are balk- 
ing at buying cars with black-wall 
tires. Although the designers and 
marketers of prestigious European 
cars, who have been setting style 
trends for ever# mi* in recent years, 
wouldn't think of putting a white- 
wall tire on a Mercedes, a BMW, 
Audi* Jaguar, Volvo, Saab, Peu- 
geot — you name it — apparently 

mid die- American tastes are slower 
to change than some people had 
expected. 

The sou rce of this sad new p a, a GM 



chassis engineer, also says that 
efforts to eliminate the traditional 
spare tire to save both space and 
weight will concentrate more on the 
self-sealing tire than on the run 11 at 
type. The reasons, are that runflats 
w T eigh more, which only transfers 
weight from the spare tire to the 
four on the road, and that they 
require some sort of low-pressure 
warning to alert the driver. 

While tire technology advance- 
ments will continue, especially in 
the areas of better rubber com- 
pounds and lower rolling resistance, 
he adds, these future developments 
will have little visibility to consum- 
ers. 

Olds V6 diesel 

One of the prime features of GM's 
new fwd A-cars (Chevrolet Celebri- 
ty, Pontiac A00QO, Olds Cutlass 
Ciera and Btiick Century) will be the 
optional availability of a brand-new 
B5-hp h 4.3-liter, Vfl diesel engine 
from domestic diesel king Qldsmo- 
fade Div. Early KFA tests indicate 
city/highway numbers around 28/42 
mpg r along with adequate accelera- 
tion (about 16 seconds 0 to 60) and 
impressive (for a diesel) smoothness 
and quiet— and that's with a stan- 
dard A-car automatic transmission. 
The transverse fwd unit boasts a 
weight-saving aluminum head, 
while a north-south version for rear- 
wheel -drive intermediate Clears 
uses a conventional cast-iron piece. 

Plastic up. steel down 

A table published by the Automotive 
Information Council is testimony to 
the crash diet the American car has 
been on in recent years. Average 
steel content, for example, is down 
from over 2 n 4P0 pounds in 1975 to 
about 1,800 in 1980, and should fall 
to leas than 1,400 by 1085. At the 
same time, plastics have risen from 
168 pounds to 184 and are projected 
to reach 252 pounds in the next four 
years. Aluminum, the other widely 
used weight-saving material, should 
nearly double from 86 to 156 pounds 
between 1975 and 1985, And just 
take a look at the resulting drop in 
total weight! M 



POUNDS USED IN AN 
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your home 



Protect your Home and Business with 
this new micro-computer burglar . 
alarm “FREE” for 30 days. i 

Burglars seek easy targets. Few hay# IMjj f 

daring or the knowledge to challenge the H 

new P0^iflvA-TJ F £>n ,1, Home Security 1 Sys- 
tem No airier burg Far alarm under SE.OQO 
car give you more protection ..or match m 
tor features that will give you and your fa m- 
% safety and peace of mind For starters, it 
Is wireless, installs in minutes, and is porta- 
ble should you ever move 

THE BRAIN VS. THE BURGLAR 

Perim-A-Tron's'* central console, or 
"BRA I hF“ . employs a microprocessor, mak- IQ minutes and scaring away the ini ruder, 
ing it the most advanced security tyilem the system shuts oft automatically and re- 

available for consumer uw> Wim Perim-A- sets itself 

A CONSTANT GUARDIAN 

Leave Penm-A-Tron' p in Tesi Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This though I lui signal will 
not operate trie remute horn but gives a 

second warning on me internal speaker 
only. 

if power la its [or is cut-off ), (he console 
has a battery back-up And each battery 
powered transmitter/ten&or wilt signal at 
the console if the batie/y runs low. 

The Perim-A-Tron™ system is highly re- 
alslatil to false alarms because INi not sen- 
sitive to motion or sound. Peis can roam a! 
will, curtains can blow in a breeie, you or 
your children can visit me kitchen tore mid- 
night snack — ail without selling off an alarm 

COMING HOME SAFELY 

Thera is nothing mpre frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Out system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse Or 
glove com pen men ( fit's about the size of a 
Cigarette peck) With s mple modification, it 
serves as a P A N FC dev ce a nd writ set off the 
alarm at the press of i button 

COMPARE IT 

Hard-wiled "commercial" burglar alarms 
can coal $2,000 PLUS a monlhlV tee (and 
you still never own it] Motion end sound 
detectors cost up to £ 230 per unit and cower 
only hfniled areas. Your home may require 
[wo or three ol thesii units and. in most 
cases no alarm wiil sound until AFTER 3 
prowler is inside lor SO seconds or more 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro electronic circuitry To pro- 
vide the most protection at the lowest cost 

U.L LISTED 

Th* Peri m-A-Tron' Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which go es beyond electrical safety. To earn 
thi-s Fisting our alarm was I horoughly tested 
for Critical burglary protection functions 
such as Iransmitter range, sound volume, 
battery back-up, keyboard component Fife, 
battery faifure warning,, and lest function. 
This tough-to-grat U.-L listing resulted from 
the exacting standards engineered into the 
Perim-A -Tron r# 



Perlm-A-Trorry' 1 Jfl 

button keyboard give* you 

profeeffon a 1 2,000 commercially irulallsd m 

system cant beat. JhtJkjdes povt artut ram o to horn. 



YOU BE THE JUDGE 

Wo urge you Eg order Just the basic 
Perim-A-T ron™ system (pictured above) I Of 
a 30- day trial period Use it to protect your 
family while you sleep and to protec l your 
home while you re away Then if you're noE 
convinced Shat the Penm-A-Tron** i$ the 
moil advanced, efficient security system 
BvalEabFe today, return it undamaged for a 
complete, no^quibbEe refund— including re- 
turn postage You are protected bya&Gday 
manufacturer’s warranty as well as 
Shelburne's 25 year repu Eat ion for satisfied 
customers 



HERE'S HOW TO ORDER 

To order simply send your check tor 
lid'MJS plus |5 65 ior shipping and han- 
dling to Ihe address below. Credit card 
holders can speed delivery of their system 
by using ouMoll-free number listed below 
We will then promptly ship your Penm-A- 
Tron^ uml complete with easy-to- 
understand instructions and decals warning 
that the pi onuses arc protected Additional 
transmitters are available far S2$.95 each, 
but one is not required far every door and 
wmdow. instead, magnetic contacts can be 
purchased and easily connected !□ the 
transmitter, allowing you la cover additional 
openings lor as tutlle as $5 each. The in- 
struction booklet is quite useful m helping 
you determine the correct combinations to 
protect your home or office at the i a west 
possible cost 

Give yourself some peace of rrtmd —order 
a Perim-A-Tron"* today al no obligation 

Maryland Residents add S\ Sales Tax 

r - CREDIT CARD HOLDERS i 

CALL TOLL-FREE: 

£4 hours a day — 7 days a week 



THOUSANDS OF OPTIONS 

Penm -A -Iron's"* micro-computer Cels you 
choose from thousands of three digit disarm 
codes- Only you know your code. But H 
your son's friend receives a ''demonstra- 
tion 1 , you can easily change the code again 
. and again You need no specially coded 
key which can be lost, misplaced, or stolen 
The system even has two separate chan- 
nels. each with its own distinct alarm sound 
This feature allows you io zone your system 
For example. Channel 1 —house,, Channel 
2— garage, or Channel 1 -doors. Channel 
2— windows 



HOW IT WORKS 

Operating the system il Simplicity Itself 
When reaving, a lighten the console tests, you 
that you've armed the system properly, and 
have from 5 lo 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, Is 
selective so that it can apply only to Frequent- 
ly used doors Ail other openings would be 
set for instant alarm Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm 
Jf a break -m attempt occurs white you're 
away, an alarm memory light On the console 
!e1i$ you SO What's more, alter sounding for 
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Maryland Residents cell 363-4304 
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"No other full-size pickup gives you so much for so little'' 

SAYS EX-FORD OWNER WALT GARRISON. 




The new generation of Dodge Rams— toughest 
Dodge pickups ever— just got gas sting i er than ever. New 
1982 Ram Miser gives Dodge the biggest mileage in- 
crease of all full-size pick ups. Yelit still delivers Ram Tough 
performance, thanks to a standard drivel rain that teams a 
4-speed overdrive manual transmission and 2 94 axle 
ratio with Dodge s famous Slant Six engine. No Ford or 
Chevy standard model matches that tough combination. 

But Ram Miser is a lot more than just your basic brute 
force From its chrome-bright grille to its easy operating 
tailgate, Ram Miser is loaded with handsome styling 
features— inside and out, When you add it all up. at 
$5,899* nobody else gives you so much for so little 
See your dealer about buying or leasing a new 
generation Dodge Ram today You’ll discover the pickup 
that made an ex-Ford owner out of Walt Garrison. 
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Dodge Trucks 
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ALL OUTDOORS 



More for less 

The International Game Fish Assn. 
(IGFA) m Fort Lauderdale, Fla,, 
keepers of world records, has an- 
nounced a new one-kilogram {two- 
pound) line category for freshwater 
catches. A skillful fisherman with 
very light tackle and line that 
breaks at less than one kilogram 
may now try for a listing in the 
record hooks. And so can young 
anglers, who often get that popular 
gift this time of year — a small rod 
and reel for Christmas, M 



starting the Hydro -Carbon Light 
Co. to rent his dependable models 
for a dollar a week with a "no tight 
— no pay” guarantee. It turned out 
to he an offer local tradesmen and 
farmers couldn't turn down, and he 
soon bought out the makers of his 
“Efficient Lamp. 1 ' gave it addition- 
al improvements and went into 
production. 

The glow from Coleman lanterns 
became an accepted source of illumi- 
nation out beyond the power-line 
poles. In Wichita, Kan., in 1905. W.C. 
lighted the first night football game 
with his Coleman Arc Lamps. But 
rural electrification was spreading, 
and the company diversified into 
more portable lamps, stoves and 
camping equipment. Soldiers of 
World War II remember the Coleman 
Pocket Stove. Sheldon Coleman 
started work for the company in 
1920, took time out for a Cornell 
engineering degree, became presi- 
dent of the company in 1951 and has 
been chairman since 1957. Over the 
years, he has added products like 
insulated coolers, Crosm an air guns, 
canoes, Peak 1 backpack equipment, 
O'Brien water skis, tent trailers and 
Hobie Cat sailboats to make Cole- 
man a major outdoor aupplier. Shel- 
don still field-tests all Coleman 
equipment, and his thousands of 
sportsman friends like to think the 
outdoors helps keep him and his 
company so young and vigorous. 



How to — where to 

For s now bell sportsmen in the 
North who spend pari of their time 
indoors this time of year, there are 
several new manuals worth study- 
ing. Some John Deere snowmobile 
dealers should have on hand The 
Snojcmofriter 1 * Family Fun Guide , 
by Robert Tracinski. This IfrCVpage, 
pocket-sized booklet is a sequel to 
last year's Sn&wmvbiUr'n Httnrf- 
book and covers where-to-go sug- 
gestions, snow camping and trail 
cooking, snowmobile driving-skill 
games, how to keep warm, trouble- 
shooting hints, ice fishing and snow 
photography instructions, and tips 
for towing a trailer, A Mat of places to 
write for trail information is 
also included. 

At Ski-Doe dealers is the Bombar- 
dier Snowmobile Vacation Gittde. 
which describes in detail a number 
of enow-country resort areas where 
you can arrive with your machine in 
tow. or rent one when you get there. 
Usually, well-groomed trails radiate 
out from a central lodge or hotel, and 
you can choose runs over wooded 
mountains or speed trials across 
open fields and lakes. You merely 
take your pick, and call ahead for 
reservations. 

Handy for drivers in snow-belt 
and sun-belt states alike is a High* 

Jt'ajy Avista free DirFrtfjrp, which i$ 
$1 from the National Highway Safe- 
ty Foundation, 116 East State St., 
Ridgeland, Miss. 39157. A size that 
fits in the glove compartment of any 
car, the guide lists emergency tele^ 
phone numbers for highway patrols 
in every state; truck stops that are 
open for fuel 24 hours a day: AM. FM 
and weather radio stations; accident 
procedures: driving regulations for 
specific states and addresses to 
write for travel information. Much is 
information you hope you'll never 
need, but will feel better for having. 

Bass are the most popular of game 
fish today and for beginners, partic- 
ularly, who want to got in on the 
action, noted angling writer Ken 
Schultz has put together Bass Fish- 
ing Fundamentals that comes with a 
bonus. The book is a diown-to-earth- 
and- water guide that is $17.45 post- 
paid from World Angling Services, 
Box 52A\ RD 1. Forestburgh, N.Y. 
12701. (N.Y. residents add $1.05 
sales tax.} The bonus that comes 
along with the book is about $15 
worth of free plastic worms* hooka, 
sinkers and line. It's a bargain w r ay 
to get started. 



Sportsman Sheldon Coleman 

One of the country's most aetiveout- 
doorsmen- businessmen had a birth- 
day November 15. As a dedicated 
hunter and fisherman and the very 
active head of companies that make 
premier camping lanterns, coolers 
and stoves, camping trailers, R V air- 
conditioners, air guns, water skis 
and sailboats, Sheldon Coleman 
does not have the time or inclination 



From early Quick- Lite Arc Lantern (1917J, 
Sheldon Coleman's outdoor and camping 
products Have grown into array at top. 

to retire or grow older, but this 
birthday \s his 80th. 

The parent Coleman company was 
started in 1900 by his father, W. C 
Coleman, a young Kansas school- 
teacher who was menu lighting as a 
salesman. W.C- found a gasoline lan- 
tern that could produce bright light 
equal to a number of kerosene lamps 
or the new Edison electric bulbs. 
When he tried selling it in a small 
Oklahoma Territory community, 
however, he found a similar but 
defective light had already been 
extensively peddled by another 
salesman, who had then skipped 
town. W.C. met the challenge by 



26 POPU LA-R M EC KAN iCS 







%2S*€S? 

ifesSK® 1- '" 



2FP 

de ij^eiy 

mt 11 



, Carpal 1 ’ 



c 

" supc h Th 



id ■>' , „ 
ffraCt J ° n 



„ni> n 

the 

'"'jKarg* 

, tSS« 

«s 



EATiyE 




THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Torque ratchet 

In your owner's manual you often 
find torque specifications for compo- 
nents such as sparkplugs, hose 
clamps and valve covers Some of 
these parts are buried and impossi- 
ble to reach with a conventional 
torque wrench. The Lowell Corp. has 
just come out with T^handled, full- 
ratcheting torque wrenches that 
will allow you to reach hard -to- pet 
parts, The torque wrenches can han- 
die 20 to 80 in -lb. of force. 




T-handitKJ torque wrench has lull ratchet 
■oi Ion and will accept any v*4n, drive tool. 



The wrench is cal ted T-Torker and 
costs $9*60 from The Lowell Corp,. 
Bo* 168, Worcester, Mass, 0161 3- 

— Jowl fin' twit 

Boost for your bike 

Every motorcycle's fork springs will 
eventually begin to sag and create a 
mushy ride. Instead of replacing the 
springs, 5&W Engineered Products 
solves the problem with its Air Boost 
Fork Kit. 

The deluxe air-kit t tested consists 
of two aluminum fork caps with air 
fittings, a handlebar-mounted, 100- 
p.sJ,, air-pressure gauge and a set of 
plastic air lines. A hand-operated 




Air-boost kit can flna-tuna any motorcy- 
cle' A front fork tubes lor b perfect ride. 



mini-pump is also included. The 
object of the air system is to supple- 
ment the stock springs with ati air- 
spring cushion of up to 30 p .s,i. 

The kit retails for $6595 at motor- 
cycle dealers. S&W‘s address is 7061 
Village Drive F Buena Park, Calif. 
90621. —Jot l Brmult 

Overdrive converter 

Jf you’ve been unwilling to trade in 
your gas hog for something with bet- 
ter nvpg, B&M has just come out 
with something to stretch your mile- 
age. It's an overdrive torque con- 
verter called SuperDrive which, de- 
pending on engine size, a«le ratio 
and wheel si^e N will improve your 
mileage anywhere from 14 to 25 per- 
cent. 

Currently it's only available for 
GM 359 and 490 Turbo Hydramatic 
transmissions. Other applications 
will follow. The SuperDrive is a 
straight swap for your stock con- 
verter. 




Overdrive torque converter Will Improve 
mileage anywhere from 14 to 26 percent 



It's priced at around $600 and 
you'll have to add the cost of labor 
for the installation. To receive fur- 
ther information, contact B&M Au- 
tomotive Product*, 9152 Indepen- 
dence Ave„ Chats worth, Calif. 
9131L-/L4. 

Lighting up 

Saturday Mechanics never have 
enough light, especially when work- 
ing in the dark recesses of an engine 
compartment, Speareo Peformance 
Products has come to the rescue 
with Ilium a-space, a handy light fit- 
ted with a powerful 40-watt bulb. 

It can be hung from either of the 
two hooks or t by using the suction, 
cup at th# base of the lamp, you can 
attach it to any smooth surface. IVe 
used this light in some instances 
when even the conventional trouble 
tight wouldn't do The 29-foot power 
cord allows more than ample rnobiti- 




Thla goosenecked worklight can reach the 
most remote areas of your euto L s engine. 



ty. The light is $25 from Speareo Per- 
formance Products, 10936 South La 
Cienega BlvfL, Englewood, Calif, 
90304 .— Joel ffreauft 

Early warning 

Low-octane fuels have made engine- 
damaging detonation a very real 
problem with many high compres- 
sion, older engmes. 

There are even new engines, run- 
ning on very lean fuel/air mixtures, 
that suffer from pinging. Very often 
you aren’t even aware that the 
engine is pinging. 

Pin gale rt, an early-warning sys- 
tem for pinging, produces an audible 




Warning aytiera tells drivers whan englna- 
ctamaglng pinging la about lo happen. 



and visual warning signal when 
ping occurs. Installation is very sim- 
ple and only requires three wiring 
connections. The unit costs $59.95 
and carries with it a one-year war- 
ranty, 

The manufacturer is Geraghty 
Performance Products, 2696 Lavery 
Court 3 Newbury Park, Calif. 
91320 . — Joel Brea nit 
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Whenever you need more room u> work, 
just till up the Drop Leaf Work 
Center, Black & Decker's permanently 
mounted WORKMATE 0 model. 

It can do almost anything otir regular 
WORKM ATE 1 Work Centers can do. You can 
pound on it, or saw on it, or sand on it or do 
almost anything on it. With powerful vise 
ias\s that will hold just about anything, for just 
about any purpose. 

The Drop Leaf Work Center. Handy wlien you 
need it. Folds out of the way when you don’t. 

BO ) Black s Decker. 



DROP LEAF WORK CENTER 



Mounts permanently eo workbench or wall tfuds, 





Keep it 

running 

smoothly 



Wim ^odgy s mgr. Kiel ami sky- 
rocketing ropan costs moving money 
more irnponanl' than evei Thai means 
doing all 1h<? tune \l ps trouble- 
alaooting and rebuilding you possibly 
con y^uis&U 

The 19B S ChJiEoi i Ai:o Kb pan 
E^tmual is the tpoe. 1 valuable Tckt-J you 
can owti to momican and r-epcaiyoui 
AriLsncan ecu The step- by-step instrur- 
Unns, sp^o^i^crtsons. photo?, dia- 
g: aim. a nd del caled dialings z how 
you how to make hundiecb ol te pairs 
The WB2 edition com cans new or 
agruilcaptty exprindeci sections that 
inch arts 

He-w diesel mmnlenance urn l 
repent section 

fJew iroubleshoolmg uml repair 
section 

Hew 3ueL injflctien unit repair 
section 

you H tind everything you heed la 
knnw tg repair your ecu TTue manual 
includes coverage at the hew l9&£caJs 
tiom Deiroit -as well as the populm 
older cots (tom ms on 

Chilians* Aulo S&paLi Manual J0-82 
ss avahaPLe ol yam book o: auto 
supply #ore Stan saving rvowi 



CHILTON 

Batik Company 

Hjdrvy PA 



The dependable source 
lot automotive mJormation 



Outdoor lighting tips 
for the holidays 



O utdoor lighting adds sparkle to 
a holiday setting. However, it T s 
important to take safety precau- 
tions when stringing lights out- 
doors, First, make sure that light 
sets and extension cords you choose 
are rated for outdoor use. 

Today . at a n d a r d-s i ze C h ristmas 
lights are wired in a parallel circuit 
(see drawing) so that a set remains 
lighted despite the failure of one or 
more bulbs. Miniature lights are 
wired in series, somewhat like the 
original Christmas light sets were. 
The difference is that each tninibulb = 
has a shunt, which lets the rest of £ 
the set operate even when one light | 
fails. Loose bulbs,, however, will | 
cause the entire set to go out. 

The ideal way to power outdoor | 
Christmas lights h via an outdoor 
electrical receptacle. The National 
Electrical Code requires that out- 
door receptacles have a weather- 
proof outlet box, weatherproof cover 
and a ground fault circuit interrupt- 
er (.CFCI). The GFCI protects 
against hazardous electrical shock 
by sensing any short circuit to 
ground and instantly shutting off 
power. A CxFCl is far more sensitive, 
thus quicker tq respond than a cir- 
cuit breaker. 

Using a yard-light socket with a 
screw-in adapter may be dangerous, 
since the adapters aren't listed for 
outdoor use. If you must use a tight 
socket, be sure the switch is off dur- 
ing hook-up. lithe wire or the adapt- 
er displaces the glais globe or other- 
wise allows moisture to get to the 




fused safely plug at 
the outlet eliminates 
overloads; New York 
Merchandise Co., 32 
West 23rd St , New 
York. NY. 1001 0 
makes It, Rustproof 
outdoor-light hangers (Inset) by Beacon 
Electric Qorp., 437 D St., Boston p Mesa, 
02210. eliminate nailing, wire damage. 




Outdnor Christmas lighting ids the holi- 
day mood for house guests and passers -by. 
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socket, find aiwther nviy, Water will 
run into tb® threads of a socket 
whose opening faces upward. 

Running' an extension cord 
through a window must be done 
carefully, to prevent cord damage. 
Use a length of weatherstrip pi ng to 
cushion the wire and keep out the 
cold. Remove the cord and lock the 
window each night. 

Some other suggestions: 

■ Make certain the light sets you 
buy are tested by a recognized labo- 
ratory such as the Underwriters 
Laboratory (UL). 

■ Check light strings for cuts or 
breaks in the insulation wires. Dis- 
card strings with chipped or broken 
lamp holders. 

■ Plug in lights indoors for 15 
minutes before installing them out- 
doors. 1 f they smoke or start to melt, 
discard them. 

■ Don't join more light sets than 
specified on the packages. — J\S. 
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Get a grip 




Carrying a tripod around ran be 
awkward. Use a long piece of web 
strapping, the same length as the 
upper section of a tripod leg. 
Attach with two hose damps. 
Long length always lets you find 
a balance point. 

— C. tioyd Pfeiffer 



' O' what a shot 




To make a white circle on a print, 
place “0" rings on your enlarging 
board atop the paper. Use a red, 
nonfogging fitter on enlarger 
Light so you can position the rings. 
You can atso buy plastic ar- 
rows, — C. BOi/d Pfeiffer 



Out, darn spot 




Touch up pesky black spots on 
your prints with typewriter cor- 
rection fluid,— /foberf Hertzbei'g 




The versatile, tilting Bench lop can do anyltiinguur regular WQftKMAl t®"® 5 * 
models can do. W its so easy to move around, it can turn almost ony surface 
Into o workshop. The Benchiop tiy Block & Decker. 



B ‘ s Blacks. Decker* 
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The Heavy-Outy 555 Wllh The 

Safety or the protector system 

Our exclusive "esectric-eve" satety feature Irrslantly reverses 
your garage door wittiout mafcino contact il anything or m/mt 
interrupts its invisibly JiQfn-bcam while Ehe door ts going dawn 



For Year ’Round Safety, 
Security And Convenience. 



The I 12 Horsepower 555 Opens $y ® 

1 he heaviest residential garage doof ai 
the push of a buiton from me comfort 
and security of your cat. Opener's lights 
go on when doo? opens, slay on 
minutes 10 light your way in safety 



Fiif ihe nameal vfiur near&sc Dealer, Call Toll free 

800 - 528-9131 



LMon-Sar.T AM -3 30 PM tf&h 




TUI women; LARGEST MANUFACTURER Of GARAGE UOOU OPFNf H5 
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Smooth, ta&t P fwd Audi Coupe Mil l soon be Joined by 4wd Qusttr o , now eel ling In Europe. 



By BILL 
H/WfORD 



Roslyn, N Y. 11576, The New York 
Region of the SCCA is also manning 
the bulwarks: they're at 3807 Corpo- 
ral Stone St., Bayaide, N.Y, U361. 
During the day, we watched Ken 
Slagle take the C Production event 
in his TE8 (finishing nine seconds 
ahead of Pant Newman). In the Pro 
Formula Ford 15-lapper, Frank Bcr- 



Turtood 1 * 9*1 Volvo 444 Joins th* £O0 Series next year at the lo^oNlne. luxury model, 



When the oil begins to thicken and 
batteries are slow to stir, Swedish 
ears feel right at home. It's exhila- 
rating on a frigid, yet surm>\ 
winter's day to take off in one of Vol- 
vo's or Saab's sophisticated sedans: 
Throw back the sunroof, switch on 
the floor-level blower and feel the 
heated driver's seat warming what 
it warms so well. Appropriately, Yo[- 



Wagon will ditto slightly from prototype. 

vo'g new 400 Series is getting a 
winter introduction in Sweden. Lat- 
est photos of the car show more 
of its details than we saw in Septem- 
ber f/wp« ti if df Motarsptyrt#. page ft}. 
We'll see the car itself the winter of 
*82^83. Meanwhile. Volvo's getting 
it* '82 mode!?; off the boat, led by the 
245 GLT sport wagon, now available 
with turbocharger: and Saab '82s 
are on sate at no price increase over 
last year. 

Cream of the coupes 

ll T s a mystery car to those w ho first 
see it: Where's the prancing horse of 
Ferrari , the spear I ike trident of Ma- 
serati, the charging bull of Lam- 
borghini? There are only the four 
interlocking rings on the grille and 
then the answer, Audi Coupe on the 
rear deck* So that's what it is! 1 



finally got to fly a few hundred miles 
in the five-speed Coupe and found it 
five-cylinder fast, unflappable on 
rough roads and fuel efficient (22 
mpg overall with airconditioner on). 
The driver gets a perfect shot at all 
the controls, and a good seat with 
lots of lateral support; ii does take u 
day or two to adjust to the sharply 
raked windshield. I think the Ingol- 
stadt engineers let a few things by, 
but we’ll forgi v« the c h ea p gl u vo- box 
door; dumb head restraints and 
clumsy trunk lid. because it's a ter^ 
rific car to drive. 

Off lo the races 

Even if you're not an avid motor- 
sports fan, heading for the Bridge- 
hnmpton Race Circuit is always an 

occasion to an- 

tieipate eager- 
■ / ■ — ti] ly — it's located 

F "dL _ I on one of this 

I world's almost 

I - I Perfect places, 

the East End 
Of Long Island. 

**$**2*™ 18 Early this fall, 

fighting developers. the bi(f * yent 

was the Sports Car Club of Ameri- 
ca's Nationals. You can pick almost 
any spot around t he “Bridge" circuit 
and see the racers battling for the 
fastest line thruugh the turns. 
There T s another battle going on: 
keeping Bridgchampton from the 
housing developers. Battle head- 
quarters for the Friends of Bridge- 
hampton is 5 Sinclair Martin Dr- 



hjMe 



Mike Andretti gets ready tor the FF race- 

stein took top spot. Mike Andretti, 
son of Mario, didn K t finish. Complete 
results are in the SCCA mag t Sporte- 
Cai\ !t’s Sift a year from Paul 
Oxman Publishing Inc,, Box 534, 
Santa Ana. Calif. 92704, 

Here t Rex? 

What's got 31 snarling horsepower, 
stands 1,350-mm high 1 1,396-mm 
wdde and stretches* from bumper to 
bumper* a total of 3.195 mm? Rex. 
the wondercar, of course. Subaru 



The Subaru Rex 5 Is new 550-cc tive-dOOr, 

has just restyled its ugly little mutt 
and the result is a handsome five- 
door, the Rex 5, If it showed up here, 
it would probably be mistaken for a 
Shrinera’ parade toy car. Will it be 
sold here? Not fur a dug's age. if at 
all, Td guess. m 
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New facts about 
servicing sparkplugs 

Sparkplug maintenance and replacement— at intervals you determine — 
pay off in performance and reliability, and save you money on gas. too. — j 



by Mart Schultz 



Sparkplugs live In your engine’s harshesl 
environment. Even fallowing maintenance 
interval may nol ensure good performance. 



S parkplug of most curs on tJw 
road arc i n need of serv i c i ng- So 
claims a recent UiS, Department of 
T ran spor l at i on i DOT \ analy t Ica I 
study. 

According to this report, 70 per- 
cent of the spar kp lug examined 
by the DOT team were in poor 
enough condition lq cause one or 
more of the following sparkplug- 
induced performance problems: 

■ High fuel consumption, 

0 Misfiring (rough running) ai 
idling, low. moderate and/or high 
driving speeds. 

■ Engine pinging, which is also 
referred to by drivers a a spark 
knock, spark rap, preignition and 
detonation, 

■ Surging, which was best de- 
scribed by Jimmy Durante when htf 
sang , 41 Did you ever have the feeling 
that you wanted to gu; then had the 
feeling that you wanted to slay V* 

M Hard starting and or stalling. 

■ An increase in hydrocarbon emis- 
sions. States such as New Jersey, 
where emissions testing is part of 
the annual vehicle Inspection pro- 
gram. cite fouled sparkplugs as one 
of the chief causes for ear* that 
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PERCENTAGE OF MISFIRE 



FLASHOVER 



Graph •now* fO«l lots In four-cyllndar angina whan a plug misfires. 



fail to register a passing grade. 

"What is indicated from the data 
we've gathered is a lack of proper 
and timely (sparkplug) mainte- 
nance, 7 ' says the DOT report. Pas 
sender Motor Vehicle Electrical S^fl- 
t&m Integrity. 

Slgnif leant fuel loss 

Two other recently concluded 
tests emphasize the relationship be- 
tween sparkplugs and fuel mileage. 
One, done by the AC Spark Plug Di v. 
of General Motors, involved eight- 
cylinder engines. The other, done by 
Champion Spark Plug Co., involved 
four-cylinder engines. These are the 
findings: 

■ A car with a V8 engine traveling 
at 40 mph will experience a 15.2-per- 
cent loss in fuel economy if one 
sparkplug misfires and an extraor- 
dinary 36.7 percent loss if two spark- 
plugs misfire. Thus, a car that nor- 
mally gets 20 mpg at 40 mph with all 
eight plugs firing would suffer a 3- 
mpg loss when one plug misfires and 
a 7.3- mpg loss when two misfire, 

■ A car with a four-cylinder engine 
traveling at 35 mph will experience a 
17,5-percent Loss in fuel economy if 
one sparkplug misfires. (You can't 
accurately establish how much Sosa 
there’d be if two plugs misfire* since 
a four-cylinder engine wont run 
with two cylinders out of action,) 
Thus, a car that normally gets 40 
mpg at 35 mph with all four plugs 
firing would suffer a 7-xnpg loss 
when one sparkplug misfires. 

Types of plug failure 

The DOT survey team separated 
sparkplug failure into three catego- 
ries: 1. plugs fouled by carbon or oil; 
2^ plugs showing excessive electrode 
gap, caused by either extreme elec- 



trode erosion or improper adjust- 
ment; 3, plugs with damaged insula- 
tors, through which current was 
s hort-c ircu iting before re ac h ing 
electrodes. 

Why, one wonders, did the DOT 
survey uncover so many sparkplugs 
needing attention? Even allowing 
for the relatively small number of 
cars (approximately 3*000} involved 
in the test ff the disproportionate 
amount showing sparkplug failure 
is still startling. 

Sound sparkplugs are necessary 
for sound engine performance- — 
most know this* or so we thought. 
How do you account for a 70-percent 
failure rate? 

I think part of the problem may lie 
with the prevailing battle going on 
between automobile and sparkplug 
manufacturers concerning how 
many miles sparkplugs can remain 
in service. 

Since the advent of unleaded gas- 
oline in 1975, auto manufacturers 
have been claiming in owners manu- 
als that drivers can get as many as 

30.000 miles from a set of spark- 
plugs Compare thia with a state- 
ment found in a consumer publica- 
tion issued this year by the Autolite 
Div, of Bendix Corp,: 

‘‘Electrodes can erode up to *010 
in. during a normal service life of 

10.000 miles. Use beyond that point 
in an otherwise weil-tuned engine 
increases the voltage required to 
fire efficiently/ 1 

What Autolite is implying is that 
sparkplugs be replaced 20,909 miles 
sooner than GM recommends for its 
J- and X-body cars. Chrysler recom- 
mends for the K-car and Ford recom- 
mends for the Escort/Lynx. 

How can you. the car owner who is 
caught in the middle, resolve the 



issue? I think by finding out for 
yourself if the sparkplugs in your 
car can be kept in u se. I f they are 
usable, dean them* reset electrode 
gaps and put them back in the 
engine. 

Manufacturers can't agree 

Oddly enough, sparkplug manu- 
facturers can't agree if servicing 
used sparkplugs is wise or not, 

“Changing plugs is relatively low- 
coat insurance for maximum effi- 
ciency. good mileage and low emis- 
sions. For these reasons, Autolite 
engineers do not recommend reuse 
by cleaning and regapping/ 1 Auto- 
lite states. 

"Servicing used sparkplugs is a 
sound technical procedure to reduce 
emissions, increase fuel economy 
and improve performance/' Champi- 
on Spark Plug says. 

In the final analysis, you have to 
judge who's right. This is what we 
did: 

We installed a new set of spark- 
plugs and, for €.000 miles, kept care- 
ful records of fuel economy and per- 
formance, noting any problem that 
may have been sparkplug-induced. 
Then, we pulled the plugs and ser- 
viced them. We did this every 6.000 
miles without noticing any drop in 
fuel economy or any performance 
problem until plugs had accumulat- 
ed 22,100 miles. 

At thia point, an engine miss 
developed and there was a drop of 
approximately 3 mpg. We saw to it 
that other variables* which could 
affect performance, weren't present 
before removing plugs for inspec- 
tion. We found that electrode erosion 
had reached the point of no return. 
New plugs restored performance to 
a satisfactory level. 
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Flatfiowr (a 
Caused by 
dirty Intub tor or 
cracked boot 
Tbit plug can be 
Hrvlcod and 
reused. bridg- 
ing |* caused by 
deposit buildup 
between the 
ground electrode 
and center elec- 
h3 Thlt plug 
™vioacl 
oy cleaning oil 
Efepoehfl- A ahort- 
Ing plug l« caused 
by a cracked Insu- 
lator. This plug 
mun be rep l a ce d. 



SHOTTING 

Categorizing used plugs 

If you follow this method, you T ll 
And that plugs removed for Inspec- 
tion will normally fall into one of 
four categories: 

1. Plugs without a problem— no 
damage* no contamination and no 
visual electrode wean Check dec- 
t rode gap, j u at to be su re n and return 
plugs to the engine. However, on 
subsequent 6,000- mile inspections, 
plugs may start to show a buildup of 
deposits and some electrode wear. 
Service them, as explained below, 

2. A plug that is physically dam- 
aged. The insulator is cracked, ter- 
minal La broken, threads are 
stripped or electrodes are broken. 
Replace this plug. Physical damage 



is usually caused by improper instal- 
lation or by the use of the wrong 
tools. 

3. Plugs that have extreme elec- 
trode erosion* with the center elec- 
trode worn to a nub and the side 
(ground) electrode badly dished. If 
extreme electrode erosion appears 
by the first fi+GOQ- mile inspection and 
is accompanied by blistered And 
ghost white-colored lower insula- 
tors* the engine may need colder 
sparkplugs (see below). Lower insu- 
lators of used plugs should be of a 
tan or pale gray color. 

4. Plugs that at the first 6,000- mile 
inspection are contaminated, but 
show negligible electrode wear. If 
fouled by oil or carbon, plugs may 
not be the correct heat range (too 
cold) or an engine problem may 
exist. Plugs could be slightly glazed, 
which also suggests an improper 
heat range (too hot)- 

If heat range is a factor and driv- 
ing conditions are going to change h 
service these plugs and reinstall 
them- Or. If you are going to switch 
to a colder or hotter sparkplug* ser- 
vice these plugs and save them for 
possible future use. 

Servicing sparkplugs 

The last sparkplug servicing arti- 
cle to appear in PM was almost four 
years ago (see Hau' to "Read* Your 
Sparkplugs^ page 78, Jan. '78>. The 
methods outlined in the article gen- 
erally apply. But, remember, when 
it comes to servicing and replace- 
ment intervals* you're the judge. 

Follow these procedures: 

1. Remove plugs from the en- 
gine. Use the electrode-bending 



part of a sparkplug gapping tool (not 
pliers) to open the gap between elec* 
trades an additional .010-. 01 5 in. 
Bend the ground electrode — never 
the center electrode. 

2- If plug tips «» oil y P wash 
them In m gn«M<l#inlfig sol- 
vent. Then, apply short bursts of air 
from an air gun Jf one is availably to 
dry them- If an air compressor isn J t 
available, use compressed air from a 
spray can. which is sold in photogra- 
phy stores under trade names such 
as Dust-Off and Dust Remover. 

X II you hsvo m hlgh-prsMura t 
oporkplug abrasive-cleaning ma- 
chine place dm plug at a time In 
the machine and apply the abrasive 
as you rotate the plug. Make sure 
the plug is kept in motion to prevent 
the abrasive from wearing down one 
area. Then, examine the firing end 
and repeat the procedure until no 
deposits remain. 

If you don't have an abrasive- 
cleaning machine, take plugs to a 
garage that does. The owner may let 
you use the machine, or may charge 
a nominal amount to clean them. 

4. When the plug la clean, air- 
blast the lower end with your air 
gun or compressed air-in-a-can to 
remove abrasive compound. Aim air 
in the space between the insulator 
and shell to blast out any abrasive 
that's trapped there, 

5. Place each plug In a vise and 
grip It by the ■hall. Don't overtight- 
en the vise. You may damage the 
plug. Using a point file, shape the 
center electrode to attain a fiat sur- 
face. This should require no more 
than two strokes of the file. If you 
remove too much metal, you won’t 




When sandblasting a sparkplug, rotate It to keep from over-blasting one 
area, Alter blasting, remove the plug and blow out any grit lhat L a 
trapped between Insulator and shell with compressed air. 
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When you are gapping m sparkplug, be certain that you use only a In order Co brig h Ion the melal and Co ntfort m flat top, you 

gapping took Pliers win cau$e damage to the electrodes. should pass a small file lightly over center electrode, 



be able to reuse the sparkplug. 

Now, lightly pass the file over the 
side electrode to remove any high 
spots or nicks and to brighten the 
metai, Don't overfile I 

«* After filing* aim m blast of air 
at the firing tips to blow away metal 
filings. 

7. lisa a small wire brush to 
clean plug threads, but don't let 
the brush touch the plug insula- 
tor, Since the insulator is harder 
than the brush, a metallic coating 
may be transferred from the brush 
to the insulator. This could cause the 
plug to short circuit. Don't use a 
power bench brush, as we indicated 
in 78. You might wear too much 
metal from the threads and cause 
improper sealing. 

It dap the plug to manufactur- 
ers specification- Hon 1 ! gum. 
Sparkplug gap varies from engine to 
engine by as much as ,055 in, The 
wrong gap will cause engine perfor- 
mance problems. 

If your ear is set up to run on both 
LP-gas (propane) and gasoline, but 
you use propane as your primary 
fuel, reduce sparkpluggap by .010 in. 
from specification. The fuel -air ratio 
of propane is leaner than the fuel -air 
ratio of gasoline. Decreasing spark* 
plug gap is a compromise that will 
allow adequate performance on gas- 
oline, without placing an excessive 
demand on the ignition system's 
voltage reserve when propane is 
used. 

If you find that engine perfor- 
mance on gasoline leaves something 
to be desired with sparkplugs 
gapped .010 in. less than specified, 
regap them to provide a dJO-Vin, 
reduction instead. 

If your vehicle runs only on pro- 
pane, gap plugs to ,025 in. if it has a 
conventional breaker point ignition 
system; .030 in, if it has electronic 
ignition. 

9. Baton putting restored plugs 
back In the engine, wipe upper 
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Insulators and tormina! i with s 
cloiii, dry, lirtt-fie* rig. The rag 

will remove greasy finger marks and 
smears that may cause flashover. 
Flas hover— the shorting of voltage 
over the insulator to ground on the 
plug shell— results in misfire - 

Hot facts about heat range 

Recent data from car manufactur- 
ers indicate that some engines com- 
ing from the factory have been 
equipped with sparkplugs that are 
too hot. They overheat and ignite 
the fuel mixture prematurely (that 
is, before spark occurs); causing the 
engine to knock (ping) which could 
damage engine parts. 

Heat range is the measure of how 
fast the tip of a sparkplug dissipates 
combustion heat. If you were to lay 
sparkplugs made to fit your engine 
side by side, you'd see that the 
lengths of lower insulators differ. 
Heat is transferred by means of the 
insulator from the combustion 
chamber to the cylinder head. 
Therefore, the length of an insulator 
determines if the plug is Cold, medi- 
um or hot, A plug with the longest 
insulator is the hottest plug, since it 
dissipates heat more slowly than the 



others. Thus, the plug operates at a 
higher temperature, Conversely, 
the plug with the shortest insulator 
is the coldest plug. 

The ideal sparkplug is one that 
operates hot enough to burn off 
deposits that may cause misfire and 
cool enough to prevent premature 
ignition of the fuel mixture. How do 
you know if the plug heat range is 
suitable for your new engine? After 
3,000 miles of driving your new car h 
remove plugs for examination and 
do the following, if necessary: 

■ Switch to a colder plug if the 
engine has been pinging, and if the 
center electrodes are eroded and 
insulator tips are white. Generally* a 
colder sparkplug than that recom- 
mended by the manufacturer may 
be needed if the car is used primarily 
for high-speed driving and/or haul- 
ing heavy loads. 

■ Switch to a hotter plug if the 

engine is missing and tips of plugs 
are fouled with carbon or oil. Gener- 
ally* a hotter sparkplug than that 
recommended by the manufacturer 
may be needed if the car is used pri- 
marily in circumstances where pro- 
longed idling and 3top-and*go driv* 
mg are called for. W 



A plug's hoot range is determined by the length of the lower insulator, and It* thic luma 
in relation fo the plug ahell. The thinner ih# Insulator la, the hotter the plug. 
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This One Low-Cost Power Too — 



SAWS to desired HIM... 

PLANES to desired Thickness... 
MOLDS all popular Patterns... 

— All at once or separately. . .All By Power Feed! 



Pie Only Complete Workshop Tool Qf Its Hind in The Wortd* 
From The D.ly l| Arrives - the Bel-saw will make and save vf 



this veraatite power tdol eafei 



V M Arrives - the Bel-saw will make and save you 
money. With shortages end inflation driving lumbet prices sky-high, 
this versatile power tool easily pays for itself by quickly converting low 
cost rough lumber Into high value finished stock, in just one pass turn 



out your own quarter-round, door and window stop, casing, 
loOgue-and-groove ... all popular patterns. Other Belsaw operators 
are making cases for grandfather clocks, furniture, picture frames, 
fencing, bee hives, bod sfets, surveying stakes all kinds of 
mill work, 

Bylll For Pros Priced For Homo Craftsmen . ,t is engineered 
and Quill io industrial standards, but factory-direct setting keeps the 
price tow. Handles tough oak and walnut as easily as pine, and so 
simple to operate even beginners with no experience can use it. 

Hftdi jutt tltli one 1 m emit power 'feed machiM 
a corner til your gange or bi foment, you're 
Mt up io oqpii lumMrytrti, cibiMtmoiim. 

runodalut, untnetnfi cod 
area wife cuHem-plenad 
JILL of tbetr 
eon supply plc- 

rtwars me ft- 

Itimlng ibepi. 
mdird fSttemiire evil Lillie from fleck, or 
nitom grind ■ knife to fair own special 
design or tempi «. 

i tines. Ttte Arfuni- Ptrv f YOt RET.' 

READ WHAT OTHER BELSAW OWNERS SAY: 

' *5'"Xl ImrSlIlirlU • Robed Sawyer. RdmIhiij, Oregon: "J ht- 
litve lhar d if Behiiw fj the best investment i ever matte .I've been a 



Just Mail Coupon . . . 

NO OBLIGATION and 
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planer man for yean and am ftow retired The BelsttW Has tamed me 
Over $60,000 extra income in the past eleven yeon," 

Pav^ \ m it^ir • It $_ Clark. Spnngfleld, Ohio: f bought a batch 
pf walnut in the rough, and after planing it on the Belsawl figured up 
ihe money i Had so red If Has enough to pay far two -thirds the rail of 
the Planer. If realty does a good job." 

Mart Ml#» Yxpteird m Stephen Schultz, Orangeville, Peima.: 
' m fMf machine pays for uttff making money out of strop hoards 
it is a very well built machine and f confess it is more than f expected 
for she ^rOr- it dots everything you say it will,** 

. * . And ft els aw h Thr C'hotcr Of Pmfntfonahr 

"I pYoomMvnd Belsaw s Ptener-Motder-Saw as the most useful 
shop tool that any craftsman could own. He use ours every day tti the 
Workbench model shop . and couldn't get along without it. 4 

JAY HEDDEN — Editor of WORKBENCH Magazine 
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MJ2Z Frelrf Building 
Kansas City. Missouri 64111 
YES, p^dif tend me the FREE Booklet 
ihargheS rJdr s umttUte fin fJ ulrvut Urban S 
PlancT-Sfoldcr-Suw und full details on How 
f fan qualify for a 30* Day Free Trtol right 
in my uw n t hop. i understand sheer Is .Vi? 
Ohltftaiiiw and that Mo salesman will Cod. 
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QUESTIONS ANSMiRED 



Garage-door adjustment 

My garage door is very hard to raise 
and lower. Would you please explain 
the mechanics of door springs and 
their adjustment? Do i need new 
garage-door springs?— Jim Nagy, 
McKees Rocks, Pa. 

The door spring assist you in 
overcoming the weight of the door 
when raiding it. They also keep the 
door from crashing to the floor when 
being lowered. In other words, it 
would take an extremely strong per- 
son to raise and lower a garage door 
without the assistance of springs. 

*/«\\ PULLEY 

ADJUST HERE 



rains and summer watering has dis- 
colored the stucco from ground level 
upward about two ft. Washing and 
scntbbmg doesn't seem to touch it . Is 
there any solution short of sandblast- 
ing or painting? — Ralph H . Murder* 
Hesperia , Calif 

The Portland Cement Assn. (FCA) 
is in the midst of updating its bulle- 
tin 15-214 on cleaning and removing 
stains from Concrete. It Won't be 
available until early HtS2. For price 
and more information, contact- Or- 
der Processing, Portland Cement 
Assn., 5420 Old Orchard Rd., Skokie, 
111. 60077, 

I do know, however* that a solu- 
tion of 1 ounce of commercial laun- 
dry detergent mixed with 1 quart of 
commercial bleach and 3 quarts of 
water has done the job in the past. 

Be sure to wear goggles and rub- 
ber or plastic gloves while applying 
the solution with a soft brush. Don't 
use a wire brush), as particles of steel 
may become lodged in the stucco, 
resulting in future rust stains. 
Rinse with water after treatment. 

To prevent future mud splashes, 
lay aS-ft.-wide strip of black polyeth- 
ylene along the base of your house. 
Cover the plastic with peat moss, 
pine straw or pebbles. Although I 
don't recommend planting anything 
closer than three feet to the house, 
you can cut holes in the plastic to 
accommodate plantings. 

Correction 

In "Paneling a Sitting Room" 
(Homeowners' Clinic . page G + Aug. 
fil), we recommended that you ap- 
ply paneling directly to polystyrene 
insulation boards Dr« Joseph T, Pom 
easa. Associate Specialist in Hous- 
ing and Energy at Cook College, 
New Brunswick, NJ„ was the first 
to point out that the polystyrene 
should first be covered with V4-in. 
drywall material. The paneling is 
then glued to this. 

Polystyrene may give off toxic 
fumes if there is a fire in the room. 
The drywalfc allows occupants of the 
room time to escape before flames 
reach the polystyrene. 



WIRE CABLE \ 

TRACK 11 Id p. 
END OF CABLE : 

attache n to doofk rfflT^ 

imot shown) -i J II W 

TTtis garag* door hu a spring on both 
sides. You can adjust tension by shorten- 
ing the cable at the designated plane. 



locknut 



TIGHTENER BAR 
INSERTED HERE 



END OF CABLE 
ATTACHED TO DOOR 

(NOT SHOWN! X. 



This type hi* a single spring sc rota the lop 
at the opening. To adjust the tension, loos- 
en locknut with m wrench, Insert ihe tight- 
ener bar and wind the spring tighter. 

Even a child should be able to raise a 
well-balanced door (as my 7-year-old 
daughter can). The sketches, show 
the two types of springs most com- 
monly in use today. 

When adjusting spring tension! 
make certain that the door is in the 
raised (least tension) position- I pre- 
fer to prop the door open with a 2 * 4 
to assort that it won't drop to the 
floor if 1 lose control of the spring. 

Use extreme caution when adjust- 
ing Spring tension, and wear safety 
goggles and gloves. It may be a good 
idea to have a helper stand by. 

Cleaning unpainted stucco 

/ don't wish to paint my unpainted 
stucco, (mi mud splash during winter 



DO you have a tmme^naintsrwfKS Of fSpeff prafr 
tem? Seirtf *r to GUrt*e P PopErfar 

£2* Wfcsr 6ftT\ £f. P Hew Varik, A t.Y. 
r-p LftJtare £00170? be ans wered m&ivtduaiiy, hetf 
pjfl&terM.s o/ wide intereil will he discussed in fritj 
eorfumfl. Fee mote home repair and ms/ntanflw:# 
bBiip r gef PAf J ? Hfcme Ciro Giiitffl. $4.95 pQHp&d. 
Send order fsj jo PM r &*&q Criy 5(aehw P Box 1014, 
Wow York, W.V. fOTOF 




The maker of Styrofoam* one 
brand of polystyrene, gives specific 
instructions: "Styrofoam brand in- 
sulation must be fully protected 
from the interior of the building by 
■/t-in, gypsum board or equivalent.*' 

Thanks, Doctor* for taking the 
time to write* 

Distributing the heat 

Nick Lagios,. Aliquippa, Pa., sent a 
well-detailed drawing and descrip- 
tion of the family room he built 
which joins his house to the garage. 
Even though he has a warm-air sup- 
ply. return registers and a fireplace 
with its own supply of combustion 
air h this room with a cathedra) ceil- 
ing isn't adequately heated. The 
room is well insulated and is weath- 
er stripped on all doors. 

Ntck has many queries, but I 
believe that one question should 
have been asked at the time of the 
room's conception: "Is my present 
heating system adequate to handle 
this 3,1 00-cu<-ft. addition?" Unfortu- 
nately* this is overlooked all too 
often. An open fireplace usually 
attains efficiency of only -10 to 10 
percent (heat output divided by 
amount of energy consumed), 

Adding glass doors, u fireplace 
insert or a wood stove, although 
costly, will undoubtedly help. The 
existing chimney can probably be 
used, depending on the directions 
for the unit chosen. As the addition 
appears to he the farthest room from 
the central heating system, Nick 
might install an air booster, such as 
the one that appeared in Add-on 
Blower Moves Air to the Farthest 
Rooms (page 148 f Sept. 70). 

This is alt conjecture^ however I 
would consult a licensed mechanical 
engineer. His fee of perhaps $100 to 
$200 will be well spent when com- 
pared to the coat of the addition. 
Hindsight ia great (and easy), but 
consulting with an engineer before 
building would have saved Nick 
much of his present grief. m 



BYJOHN 

gaynor 
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Warning. The Surgeon General Has Determined 
That Cigarette Smoking Fs Dangerous to Your Health 



RALEIGH 



lights rings, 3 mg "tar" (I J mjr-tiicoim Lyi; 1 Iiju ■ a m \ 
"tar", {j mj, riiLuiiriT .r, , rr cigars^, n£ Rs?n?r V'^v 'fit 
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NEW NOW 
for home and shop 



C Mars tort Hall Is a new pattern of residential resilient flooring that 
simulates G-ln.-square, softly tired quarry tiles and features a never- 
wax wear layer The product Is approximately % in. thick, including a 
double backing for added cushioning, and comes In 6- and 12-ft. 
widths Offered In lour colors — almond white, terra cotta, oatmeal 
and cameo brown — it costs about $22 to £25 per square yard at 
flooring- supply stores nationwide. Its made by Mannington Mills 
Inc.. Box 30, Salem, N.J. 06079. 



D The Infinity Bath Whirlpool is a reinforced acrylic tub with four 
fully adjustable jets lor hydromassage. II measures 20 x 42 x 60 in. 
and features a built-in filler spout, handles for getting in and out, and 
dual air controls that regulate the jets. The preplumbed unit comes 
with a UL-ltsled. 3 A-hp motor. A low-voltage timer (mounted on b wall 
away from the lub) regulates the length of the whirlpool action and 
keeps the pump tram operating if the water level Is too low. Available 
In many colors, the lop-of-the-line model retails lor about $3,1 00 
(without whirlpool, Ihe lub starts at about $900) at plumbing -supply 
stores. Made by Kohler Co., Kohler, Wifi. 63044. W 



A A new wide paintbrush claimed to give better results than a roller 
is now available from J.B. Ward & Sons Inc.. 170 51h Ave., Haw- 
thorne, N.J. 07506 According Ip Ihe manufacturer, this brush is 
particularly useful on rough surfaces, eliminating Ihe splatter typical 
of rollers, while giving the smooth -finished surface common to paint- 
brushes. It measures 2'A x 6 in. and has & /s-in-long nylon bristles 
attached to a laminated maple base The handle doubles as an 
unthreaded broomstick holder so It will accommodate any extender 
you use. The price is $9.95 postpaid from the maker. 



B The Waterbug is a recently introduced portable, gas-powered, 
water pump lhat weighs 10 pounds and can move 1 ,350 gallons of 
water per hour. II features a self-priming centrifugal pump, a 1.6- 
cuL-in., two-cycle engine, solid-state Ignition, and a 25-ounce fuel 
capacity. According to the manufacturer, the unit is designed tor 
home and fight commercial work, such as pumping water Item 
flooded basements. The retail price, $154.95, includes i£ ft. of i- 
in.-dia. hose, a strainer and garoen-nose anacnmem Avaitabe at 
home centers and from Hometiie distributors, it s made by Homellte 
Div, of Textron Inc,. Box 7047, Charlotte. N.C. 23217. 
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CAR CUN 1C 

SOLUT ONS 
FOR MECHANICAL 
FHEADACF-IES 
BY 

MORT SCHLiLIZ 



Solid block 

How do I drain the engine block of a 
£31-cu.-in. (SJt-titer) V6 engine in a 
197S Pontiac Phoenix? The owners 
manual sag* to remove the block 
drain plugs, but I can't find them. 
Please give me a clue as to where they 
are. — Eugene A* Lieb. tied Bank, 
NJ. 

The manual is in error, Eugene- 
There are no block drain plugs in 
this OM ejnginn, To drain the block, 
just remove the lower radiator 
hose. 

Livable loan 

/ own a 1978 Honda station wagon. 
The car is equipped with a 1^88-cc 
engine , which / service faithfully 
according to owners-manual instruc- 
tions. Through the first £S t OOO ntiJefl, 
the car required the addition of only 
two quarts of oil between the recom- 
mended 5,000-mile oil change. Now, 
f it SSjQQQ mikSi I have to add a quart 
every lftQQ mites. The dealer claims 
this is normal , but it seems excessive 
to me . I've not found any oil leaks w 
and there is no unusual exhaust 
smoking. Is there anything I should 
check or repair ? — David S eh iff Mid- 
dletown, AM', 

According to official Honda policy, 
your dealer's claim is valid. Using 
one quart of oil in 1,000 miles is, 
indeed, considered normal. 

If there is an oil leak, your loss 
would be greater than this. Howev- 
er, the sudden sharp increase in oil 
consumption may indicate that oil- 
control rings or cylinder walls are 
starting to wear. Another reason for 
a sharp, sudden increase in oil con- 
sumption is oil leaking past worn 
valve glides- Usually, though, this 
condition is accompanied by visible 
exhaust smoke, so 1 don’t think it 
applies in your case. 

At this point, I suggest you disre- 
gard the situation. Having to add 
one quart every 1.000 miles isn't 
hard to live with. If it gets worse 5 
you can decide at that point if you 
want to do something about it. 
"Something" will probably have to 
be an engine overhaul. 
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Two rights; no wrongs 

Hey, what are you trying to do to tin? 
In your article on tAe GAT diagnostic 
connector (see Saturday Mechanic, 
page 3$, June r 81) k you recommend 
extending a jumperfram the tachain- 
cUr (TACH) terminal of the connector 
to the ground fOkt» terminal of the 
connector , thereby making it impos- 
sible fora burglar to start the engine 
unless he knows about the Conner* 
tian. However ^ my GM service manu- 
al says this : “The tachometer termi- 
nal (of the High Energy Ignition sys- 
tem) must NEVER fee allowed to 
touch ground as damage to the mod- 
ule and/or ignition coil cart result . " 

// GM is right, as / assume they 
are t your advice is going focosf your 
readers a lot of bucks, — Arthur R. 
Tomsk, Shoneview, Minn . 

You've got sharp eyes. GM is 100 
percent correct. NEVE R ground the 
tach terminal of the HEI distribu- 
tor, However* you can ground the 
tach terminal of the diagnostic con- 
nector! as ! explained in the article, 
because there's resistance built into 
the circuit between the tach termi- 
nal of the distributor and the tach 
terminal of the diagnostic connec- 
tor. This resistance will prevent you 



from blowing the module or pickup 
coil. 

Speedy solution 

My 1981 Oldsmobile Omega ES : *500? 
which is equipped with the 151-cu.dn. 
(2,3-liter) L-4 engine, has 1,800 miles 
on it. It's a fine automobile, except 
for two things. First, after the engine 
reaches operating temperature, the 
idle gets quite rough. It will smooth 
out when I shift to NEUTRAL* but with- 
in two or three seconds after shifting 
into drive, the roughness returns. 
Second, there is frequent surging 
when bringing the cop- to a stop. 

The deafer has tried, on three dif- 
ferent occasians r to correct the trou- 
ble . He says engine idle is set low at 
the factory to save fuel and all this is 
controlled by a computer* 'Too bad, 
but that's the way if has to be" the 
dealer claims. 

Please , Mori „ tell me it isn't so,— 
William G. Speed III, M.D., Balti- 
more 

Okay — it isn't so; that is, now it 
isn’t, so. When your dealer worked on 
the car, maybe it wag m Let me 
explain: 

In attempting to solve your prob- 
lem, which GM calls "idle-speed 
instability," your dealer should 
have adjusted the park neutral 
switch, ignition timing, idle-speed 
control motor and carburetor float 
level. Procedures are outlined in 
Pontiac service bulletin 81-T-7, dat- 
ed Dec. 'SO. I've not been able to 
establish the number of the corre- 
sponding Oldsmobile service bulle- 
tin! but if your dealer isn't able to 
find it, he can get the Pontiac bulle- 
tin The 15l-cu.4n+ (E.SHiter) L-4 
engine is made by Pontiac, 

Once the procedures described in 
this bulletin are applied, but fail to 
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Floatsam and Quadrajelsam 

II gasoline begins leakng from the carburetor float bowl, don't 
panic and overhaul the carburetor First, check for a heavy 
Meal. A floal gels heavy when it becomes saturated with gas. 
When heavy, It keeps the gas intake port open longer than rt 
should be, ai lowing ihe float bowl lo lake in excessive gas and 
start leaking. Many carburetors such as some OM Duadrajet 
models, have solid Noals, bul they're deceiv- 
ing They're made of a foam material Thai, In 
lime, will absorb enough gasoline Ip make the 
float heavy. You won't hear "sloshing" if you 
shake this ftoat, as you would when checking a 
hollow mete! float to see if it has sprung a leak. 

A solid float may hveo took dry. Bui if you 
squeeze H. gasoline will ooze. The solution, 
whether the final Is 
solid or hollow, rs 
to replace it— a lar 

less expensive re- 

par r than tearing 
apart and rebuild- 
ing ihe carb. 







This photograph was taken in Saudi Arabia 



Bet you didn't think Saudi Arabia 
looked like this. 

Not all of it does, of course. 

Some places in Saudi Arabia look 
iike orange groves in Florida. Others 
look like mountains in Southern Cali- 
fornia. And part of Saudi Arabia 
looks like what most people think all 
of it looks like. 

To us, Saudi Arabia looks like 
home. We're Aramco, the Arabian 
American Oil Company, There are 
13,000 North Americans tilde with 
us. And sailboats aren't the only 



things that might surprise you about 
our lives there. 

1. We're doing something import ant. 
Aramco produces more oil than any 
other company. Badly needed oil. In- 
cluding about 15 percent of the oil the 
US, imports, 

2. Aramco is working on some in- 
credibly large energy projects- And 
on huge communications networks, 
electric utilities, and more. 

3 . Our people are glad to be in Saudi 
Arabia wiih Aramco. They came for ex- 
cellent pay and professional challenge. 



4. Aramco is growing. We need more 
good people, and few companies can 
match the hundreds of interesting, re- 
warding jobs we can offer, 

5. There was a great sailing breeze 
until just before we took this picture, 
honest . 

ARAMCO 

scEvcEsep mmt 

lICKPMiljm Buying F3*SP 
HeusLum. Icxm T7HKK 





CAR CLINIC 

(■C&nrii^jed from page 4&} 

solve the problem of idle speed insta- 
bility, there's an additional step to 
take which was recently announced 
by GM, Thus, your dealer may not 
know he is authorized to install a 
new PROM in the ECM of your CCC, 
Welcome to the world of automotive 
electronics. 

CCC stands for Computer Com- 
mand Control, which is a system 
installed in alt and *82 GM cars* 
except diesels* to help control es> 

1 haust amissions. One way it does 
this is by maintaining the air/fuel 
ratio at or near the optimum level of 
14,7 to 1. 

ECM stands for Electronic Con- 
trol Module. It is a solid-state com- 
puter, and is the heart of the CCC 
system. The ECM processes infor- 
mation it receives from various sen- 
sors and sends out signals to parts 
that control engine functions. 

The PROM, or Programmable 
Read-Only Memory, is the ECM cal- 
ibration unit that tailors the CCC 
system for your car's specific size* 
engine, transmission and final drive 
ratio. The PROM is plugged into the 
ECM. 

What all this means in your case. 



Dr. Speed, is that your car may have 
a bum PROM. Tell your dealer to 
replace it with om? having part No. 
1225280, 

All work that has to be done on the 
ECM is covered by the &-y ear/50,CKK>- 
mile emissions control system war- 
ranty. This new PROM and all labor 
necessary to have it installed should 
be free of charge. 



Masterful solution 

My 1979 Mercury has had a problem 
with its 30: (five-liter) engine 
from the day I bought the car. Tune - 
up* and adjustments by the dealer 
have failed to correct <i holding-back 
condition as I accelerate. 

I Vs annoying, because this is the 
only problem I've got with this other- 
wise good automobile. Phase help me 



Under wear 



An undercarriage pr oblwn can be dangerous, espe- 
cially when you>e driving at high speed. That 1 s why 
an inspection every time you change oil (more often 
as the car gals older) Is sensible. Hie illusirauon 
shows you What to check. Here are some 
tips; 

1 Lock to see tf the ce a slants Iron front 
to rear or side to side. H so. suspect 
weak springs. 

■ Check all bushings b r any notice- 
p&te signs of cracking, frayed areas 
end baseness. 

■ Grasp each section of Itie steering 
linkage and shake each to see if « a 
loose. I mean each section— pjlman 
arm. center link, idler arm and Tie rods 
Replace loose parts. 

■ Look for leaking -shocks. Grasp 
and shake shocks to determine W top 
and bottom mounts are solid- Repeats 
had shocks. 




Ht-HOD 
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WITH CROSMAN AIRGUNS. A PLACE TO SHOOT. 




Whfii you buy a Grosman sirgun, you get something that mor-c and 
more shooters have to pay for these days, 

A place to shoot. 

That’s because* when you own a Crosman, you can shoot in places 
it doesn't cost an arm and a leg to get to. 

Like down in your basement. Up in your attic- Or out in your 
backyard. 

And you can do it for less than a pcntiy a shot. 

(All you need is our new Model 850 Jbfget Trap) 

Take our Model 766 American 
Classic and 1600 Fbwermatic.* 
for example. 

The 766 is one 

ai r iJles j i. A m erira.lt 
with a rilled steel barrel 

for Increased accuracy. And a rear 
sight that’s adjustable for both windage 
and elevation. Rest of all. it sells for about SSO. 
r Our 1600 is the world’s only automatic BB pistol. 

Ypucan gel off up lo 17 shots as fast as you can pull the trigger. Over 
B0 shots with just one Crosman Copperhead 1 ™ CO^ ftiwcrlet* And a lot 
, of shooting enjoyment for about $30. 

So the next tame you feel like squeezing off a few 
rounds, don't drive all day looking for a place to shoot. 
Drive straight to your Crosman dealer* instead. 

^ Then drive home. 

Tfou'll find a place to shoot waiting for you when you get there. 



TfWlJtl tttMI 
-lAuirfc airBun. 
Stow* Crcr^f-nai* 

Gpppsfcifcrf™ 
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Idiot lights may be too late. 



Avoid costly car brea 



Install Stewart-Wamers 
most advanced instrument panel. 

Today s smaller, harder- working engines 
need all the help they can gel You just 
can't trust warning lights to tell you if 
something is wrong 

That's why your car needs a 
Mini -Panel. 

Early Warning System. The 

Mini -Panel warns you about prob- 
lems before they occur— m your 
electrical, cooling, and oil -pressure 
systems. Its Ei-Torque* mech- 
anism improves accuracy. And its 
plic' lighting lets you 
four ear's vital signs at a 
jay or mgh l 

(Jompact Size. Fits nght on the 
dashboard without obstructing vision 

to Install. No bolting or drilling, 
senders and make 3 other 
eieuncai connections. Completely pre -wired 
For nearest dealer, call toll-free 
300-621-5199, In Illinois, 800-972-5655. 

steiurrmurrher 

mimpansL 



out of this prtdica ment . — Allen Mas- 
ters, Elkhart, Ind. 

One possible solution for this en- 
gine surge that your dealer may 
have overlooked involves removing 
the spark-delay valve (SDV). The 
SDV is part of the vacuum hose 
between the distributor vacuum- 
advance chamber and carburetor 
port, and may be causing the prob- 
lem by delaying spark too much. It 
may algo be contributing to more 
gasoline use. 

Discard the hose with the SDV 
assembled to it and replace the two 
with a 16-in.dong piece of Y^in.-dia. 
vacuum hose— no SDV. If you get 
the new hose from a Ford or Mercu- 
ry dealer, order it by using part No. 
DOPZ-1232B-B. 

The same repair applies to those 
who own 1979 Fords with 302-cu.-in. 
(five-liter) engines exhibiting the 
same problem as Mr. Masters 1 en- 
gine. In case you're wondering if this 
throws off the engine's certified 
emissions calibration, the answer is 
no. The repair is an authorized Ford 
Motor Co. procedure. 

Bending the rules 

Twice fast winter my Buick 

Century diesel engine ran olef of fuel 
with the fuel gauge reading above 



empty. On ftofA occasions, 1 had to get 
the ear towed to a station setting die - 
set. The first time , thinking the prob- 
lem so met h i ng etse 4 I went 

through a hassle and a tot of expense 
trying fo track dow ? i a cause that 
didn't exist. Anyway, the fuel gauge 
seems accurate enough in warm 
weather . WViaf happens to it in cold 
weath e r f — Bob B ende r k M i l u tt ukee 

Not a things It's probably just as 
accurate. 

All of the 1981 GM diesel engine- 
equipped cars and trucks have a 
check valve in the fuel-tank filter 
that permits fuel to pass if the filter 
gets plugged with paraffin wax dur- 
ing cold weather. However, because 
of where the valve is located p the 
final four gallons or fuel left in the 
tank can h t be drawn to the engine. 
At four gallons, the fuel level is 
below the check valve. This is why in 
cold weather (temperatures below 
20 C FJ you should keep enough fuel in 
the tank to keep the fuel gauge 
above the Vi mark. 



GOT A PHOBLEM WITH YOUR CAR? 

ask WojT about ft Send four qua sSmxj iu tfw- -Car 
Cltntc, Popular Medhencs m 224 Was! 5?tt\ SI , New 
Yofi, N. Y. fOdf? Whtisl&tv* carwicf Ge 
iVHflwtfti t&Ny. fVbtototm Sint am or # saw si ?rtfW6Sf witt 
be putstisfred tn the ootumn. 



SEHVfCE TIPS 



■ When replacing sparkplugs In your i&3i 
GM X-body car (Citation. Omega. Phoenn or 
Skylark), if you u so [he recommendations In 
your owners manual check the manual 
against the following information. Some of the 
earty manuals contained Incorrect data. If your 
car has the i£i-cuJn. (2.5-llter) L -4 engine,, 
use AC Type R44TSX sparkph#gs„ II your car 
has the l7l-cu,-Kn_ (SS-Eler) U6 engine, use 
AC Type R43TS plugs for normal service and 
AC Type 4£TS sparkplugs for heavy-duty ser- 
vice. II your car has the i71-cu.-in. (£.B-li(ef) 
VG high-Qutpul (H.O.) engine, use AC Type 
R42TS plugs aU die lime. 

M Chrysler may have solved the problem of 
excessive spark knock in T9B1 models 
equipped with the lueKonlrol computer; this 
includes all cars and [rucks except those with 
2.6-Nler, foor-eylioder and slx^cy Under en- 
gines. The knocking occurs when I he engine is 
warmed up Details ol how to leaf the engine 
coolant temperature sensor, which may be the 
culprit, are given in service bulletin 00-05-81 

■ According to Ford Motor Go,. II your 1976 or 

Barter -modet car is equipped with an FMX auto 
rmatk: transmission, you shook* replace Che met- 
al irsnsmesion oilpan screen wiflr a Dacron RHer. 
R improves littering ol the fluid dfculallng in 
the gearbox You mast eiso replace the 
retaining dips. Part numbers Tor ordering are 
DBA2-7AQ98-A for tttt triter and C8AZ-7A097-F 
and G6AZ 7A097 E for the clips. m 
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THE NEW FX-D QUARTZ 
FROM YASHICA 

Superior Precision Made Affordable. 




Total Quartz Contra l p instantly and 
accurately captures all lighting situations. 



True Automatic/ Manual operation with 
100% precise quartz regulation offers 
beautiful re suits, frame after frame. 



Automatic Dedicated Flash with exact 
tfuartrtiming makes for perfect flash 
photography, day or night 





Automatic Exposure Lock quickly and 
confident^ freezes the action with 
extreme quartz precision. 



Auto Winder Capability with the accu- 
racy of quartz assures once-rn-a- lifetime 
results. 



Perfect Quartz Precision 

in a steek, compact 35mm 
SLR is now an affordable 
real sty. In fact, the new FX-D 
Quart from Yashica offers 
the versa tlfity and total 
accuracy only aval I able 
in cameras costing far 
more. And 1u fiber, this ultra- 
precise quartz timing ex* 
tends to its electronic 
accessorteS- 



Created by the pioneer of both 
electronic and quartz photogra- 
phy, the unique FX-D Quartz is 
designed to be an integral part of 
the world s most accurate, totally 
adaptable 35mm system wnli 
more than 300 technically 
advanced accessories including 
the new CS-201 automatic dedi- 
cated flash, auto winder plus a 
host of sharp Yashica and Carl 
Ze^ss T # lenses. 



Find out more about the FX-D Quartz a T your local Yasfiica dealer. 




Yashice Quart, Symbol ol Precision and Quality 



YASHICA 

411 Sett* Driwj, Paramis, N J 07G52 
In Canada Yashiea Canada. inc H Ontario 




Dual control 
makes this 
ceiling fan 
more 
efficient 




Lln*tvott*ge lhfrmotisl (under ridge, for right) activates the ten as temperature rises, 



I f you think ceiling fane are only 
good for summer use or nostal- 
gia, you'll be surprised to team their 
practical value during the heating 
season, too. And you'll be happy to 
know a way they can be more effec- 
tive, as well. 

During summer, ceiling fans cre- 
ate a cooling 1 effect by increasing the 
circulation of air around our bodies. 
In winter, the same fan can increase 
our comfort and the efficiency of our 
heating systems by recirculating 
the warm air that has a natural ten- 
dency to rise and nestle against the 
ceiling. The higher the ceiling the 
greater the air-temperature differ- 
ence. The upper layer of air in a 
cathedral-celling room may be over 
90 p F. p while air by the room thermo- 
stat, 5 ft, from the floor, is only 
70° F* 

However, it is neither desirable 
nor fuel efficient to leave the fan 
spi nn i ng contin uousl y N es pec i al ly 
when your heating system is off. 

The solution for homeowners is to 
use a line- voltage thermostat to con- 
trol the fan. When installed on the 
celling in a series circuit with the 
fan, a heat-control system Is estab- 
lished that keeps the room more 
comfortable and saves fuel. 

How It works 

When the house temperature 
drops to the Sower limit of the ther- 
mostat's setting, the heating system 
is activated, and warm air is gener- 
ated. As the warm air rises and 
begins to concentrate heat near the 



ceiling, the contacts in the high-volt- 
age thermostat begin to close- This 
thermostat is set at a temperature 7* 
to 10* warmer than the house ther- 
mostat. At the ceiling, this tempera- 
ture is reached soph after the heat 
begins to concentrate. When the con- 
tacts close, the fan turns on and sets 
the warmer air in circulation. This 
equalizes the air temperature 
throughout the ro[>m. 

An evenly heated room is more 
comfortable, of course, but that's not 
the only ad vantage^ The temper a- 
lure equalization allows the house 
thermostat to reach its shutoff set- 
ting sooner, saving fuel. 

We installed a Hunter fan with a 
52-in. blade spread (about S200) in a 
17 x 2<Mt + room with a 14-ft,-high 
cathedral ceiling We also installed a 
thermostat override switch, in a 
handy location. Next to it, we 
in stalled a va r iabl e-s peed-con trol 
switch (about 812). This allows us to 
fine-tune the speed of the fan to 
meet the optimum comfort require- 
ments. 

For more information about Hunt- 
er fans, send Si for a catalog from 
Robbins and Myers Inc,, Box H?76, 
Memphis, Tenn, 38114, or call toll- 
free. 1 (8G0) 238-5368, 

^Russell Jamea 




Contacts In bra-voltage thermostat close 
with ■ rfw In temperature, 5*1 It 7* to 10* 
higher than house thermostat. It’s about 
£25 In ■Ircondlflonlng-suppty stores- 




Tha Ideal ran height from the floor la 10 to 
12 ft. Switch** are to right of window Heat 
from the stove alao activate* fan and there- 
by contributes more to fuel saving*. 
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PM WORKBENCH 

PM EX/W\INES PRCCUCTS AND SEMIS 



Professional-quality glue 




Aliphatic realn glue com*® in four homo 
sizes and a pro's 5-gal. pail (not shown). 



The latest manufacturer to offer an 
aliphatic resin glue is Leech Prod- 
ucts Inc., Bex 2147, Hutchinson, 
Kan. 67501. Available at lumber- 
yards, home centers and hardware 
stores, Wooderafter Glue is sold in 
live sizes: 8 oz., $2,29; pt,, $3,75; qt„ 
$6.75; gal., $14.25; and 5-gal. pail (not 
shown), $£9.25. 

The glue is in a class often 
referred to as “yellow" or “carpen- 
ter's” glue and is excellent for furni- 
ture making and general woodwork- 
ing because it sets fast.— H.W. 




Template .give* handymen professional 
results. It «m bo reused severe) limes. 



The Hole Thing is an adhesive- faced 
and backed template that’s ideal for 
locating cutouts in dry wall and pan- 
eling. Just stick it on an outlet box 
and press a properly positioned pan- 
el against it. The template will 
transfer to the panel back and can 
then be traced. A pack of 10 costs 
$4.49 postpaid from W-B Kingston 
Co., Box 7112, Lancaster, Pa. 
17604. — S.W. 



Home end shop updates 

There's good news for PM readers 
who made, or intend to make, the 
Lincoln (Butler) mantel clock which 
appeared in the Feb. ’31 issue. Some 
readers complained of difficulty in 
obtaining the necessary compo- 
nents, so we located a new and reli- 
able source for the items needed. 

Armor Products, Box 290. Deer 
Park, N. Y. 11729, will furnissh the fol- 
lowing items: two-piece polished 
brass bezel with glass and mounting 
instructions, $15.50; paper dial, 
$1.25; and battery movement with 
hands, $3.75 — all postpaid. As a spe- 
cial offer, the firm will furnish a fine 
quartz movement complete with 
dial, glass and polished bezel assem- 
bled and ready to insert (with minor 
modifications to the case) for $25.50 
postpaid, A catalog is $1,50. 

In our story Coat Makes a Come- 
back (page 110, Oct. ’81). we did not 
mention an important source of 
information: Heating With Coat, by 
John W. Bartokjr, This book is avail- 
able in bookstores and from Garden 
Way Publishing, 1520 Ferry Rd,, 
Charlotte. Vt. 05445, for $6.95. Add 
$1 if ordering by mail.— M. W. 

New clamping system 

The Mity-Tite Tensioning System is 
a combination of simple components 
(shown below) that provides a wide 
range of clamping and banding ca- 
pabilities. For temporary clamping, 
such as gluing boards together, the 
tensioner pulls the strap tight and 
the handle hook keeps the tension on 
until it’s released. For banding car- 
tons or clamping odd shapes, the 
strapping is threaded into the buck- 
le and pulled tight. Friction between 
the buckle and strapping holds it. 

The kit contains the tensioning 
tool. 50 ft. of l /*-in.-wide polyester 
strapping, LG0 ft. of VSt-im-wide poly- 
propylene strapping, and 19 metal 
and ID plastic buckles. It’s $11-25 




KK contains tensioning tool, strapping, 
metal and plastic buckles. Instructions. 







Clamping (or gluing Is dons by ihrsadlng 
•trap ends through tool barrel, pushing 
handle down, catching hook under strap. 




When clamping odd shapes, email wood 
wedge Is needed to give a prying surface. 

postpaid from Mity-Tite Systems. 
3712 Lakeridge Drive W,, Sumner, 
Wash. 93390. — Rosario Capotoxto 

Channellock gift fctt 

Channellock 
Inc, of Mead- 
ville, Pa. 16335, 
is now offering 
two of its nan- 
slip, undercut 
groove pliers in 
one gift pack- 
age. Included 
are the No, 
426G 6vi-m. 
plis?r and the 
No. 420G 9/a-in. 
plier. Made of 
high-quality 
steel, these 
tools come with 
plastic grips 
and a high-pol- 
ished finish. 
The set is $15-66 
cm pack contains at hardware 
mulllpurpose end stores or home 
pocket-size pliers. centers ,—S.W, 



if yOu'va come across a now product with 
sortie special faalura j , ial m know afrpuf Ji 

Write to PM IVerfrbtfneft, Popular Meehan- 
tea. 224 W* 3 f 57 m Sr.. New York, N Y 10019 
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On a scale of one to ten, 

your friends deserve a twelve. 




The Best In The House 

ol MWvCIub by 
. u.MLP.hsuwTl mlm li *■ 











A lot of people wouldn’t have Ch rist mas 
if I didn’t have John Deere. 

I get ready for Christmas a little earlier than most 
people do. If 1 didn't, a lot of folks wouldn't have a tree to put 
their gifts under. 

You see. in this neck of the woods, I'm the guy who 
aits Christmas trees. 

Have you ever cut down a Christmas tree? The first 
couple trees aren’t hard, but after that it can get tiring. That’s 
why I like my John Deere Chain Saw, I just don’t get tired. 

ft feels good in my hands, and it seems to glide right 
through even the toughest, greenest wood. 

That’s a real comforting drought. Because the more 

trees I cut, the better Christmas is going to be for all of us. 

* 



Nothing Runs Like a Deere* 

Jubm Deere has kve-i ctum aa*i, wiLh (find* han from ftl KC'Z* n>.tA-i L l -r 
tta name of the dealer nearer fan , lu a Him c*j| hiflfftv 

i Hli™, Kfl 3Kf €796* Ch wult J&lun Ifeer#, Depc. S2. Mdiry , I. L2(& 



HINTS 

FROM READERS 



No-holes hook 




If you don’t want to drive nails in 
your wall, or you have tile or oth- 
er walls that don’t readily accept 
nails* try this hanger made from a 
giant-sized paper clip and heavy- 
duty tape. such as strapping tape. 
Bend one end of the clip and poke 
it through the tape, as below. For 
a decorative effect, trim the cor- 
ners off the top of the tape and 
add a sticker or decal. Colored 
vinyl tape may also be used to 
match room accessories Use the 
hanger only for small pictures 
and lightweight objects. 

— Wo/fer fi\ liurton 




Clay holds nails 

Modeling clay pressed over a nail- 
ing surface holds a nail in place 
when you can’t grasp it to ham- 
mer it. Remove clay once nail is 
started . — Lime Olingkouse 

Un clogging spray paint 

To unclog a spray-paint noBde* 
remove it and drip lacquer thin- 
ner into the feed tube. This soft- 
ens dried paint so it can be 
sprayed out, — H . Milier 
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H auling firewood over rough ter- 
rain is leg- wearying work— 
just ask any weekend wood gather- 
er. Last fall, Bill Smith was issued a 
permit to cut dead or marked trees 
in one of Connecticut's state parks. 
He was faced with a common prob- 
lem: Some of the best wood within 
his assigned lot was about 100 yards 
away from the road, at the top of a 
high, rocky ridge. His solution: an 
ingenious log sling to “airlift/* cord- 
length logs to the roadside, 

The sling consists of a pulley 
wheel and bracket fastened to a 5-ft. 
length of rope and a steel ring which 
is used to make a noose for carrying 
logs. Polyester rope, secured to trees 
at the top and bottom of the hill, 
forms the "cable* 1 upon which the 
sling rides. The tension needed for 
the guide rope is supplied by a eome- 
aiong (Sears, one- ton capacity). 

The instructions for making one 
sling are given below. You should, 
however, make at Least eight slings, 
mass-production style, to save time. 

To start, cut a flat steel bar to 
length and drill a ft- in, -diameter 
hote at one end. Bend the bar in a 
bench vise to the bracket shape 
shown in the plans. Use a l in. -thick 
hardwood block as a form to obtain 
the IVWin. inside dimension. 

Next, clamp the bracket in a drill 
press vise and drill a ^-mnliattietcr 
hole (through) and punch mark for 
the center of the .189-in. hole. Then 
drill the ,189-in, hole. To complete 
the bracket, deburr all sharp edges; 
file a small radius at each corner. 

To make the pulley wheel, cut ivk- 
in. aluminum bar stock (No. 2024) 
into 1 Vi- in.- long blanks, using a powd- 
er cutoff machine. (The extra VA in- 
provides holding surface for the 
chuck.) Install the blank in a three- 
jaw chuck; chamfer the edges. Drill 
a center hole and then drill and 
ream for the axle hole while the 
piece is still chucked in the lathe. 




Loop sling rope around ■ log. Hang bracket on guide rope end "shoot 11 log downhIO. A 
come-along (upper right) help* to adjust the guide rope for different load welghfa. 




This sling makes it a snap 
to move firewood 



Collect slings at bottom of ths hi I! after sev- 
eral roads have pflad up. Using many slings 
saves trip* up and down the hill. 



Maks sure your ring’s Inside diameter la 
large enough to let bracket pass through It. 
This makes wrapping log* much easier. 




LOCK. WASHER 
FLAT WASHER. 



.250 

REAMED 

HOLE 



TURK PULLEY FRQN 
1 W H N 0.2024 
HQUHO ALUMINUM 
STOCK 



i ;<& ;. m0" V 
COLD ROLLED 
STEEL BRACKET 



EYE SPLICE 



jff'jte? " 

1 ,600 LB. T EST 

POLLSTER RQPE 



2bQ 

THROUGH 

HOLE 






T W 

KO 1032 
SHOULDER 
60 LT > 



. I60OIA- 

fHftOUGH- 

HOLE 







M2" DiA 






WOi_E 


© 




r ' 



To cut the 30* groove* use a part- 
ing tool first to reduce contact and 
eliminate "chatter* 1 ' Cut a groove to 
within l A* in. of the intended bottom 
diameter of the groove. Then, using 
a left and right tool in the compound 
real, «t at 15 s , finish the sides to the 
proper width and depth. Remove the 
piece from the chuck, flip it over and 
rechuck* Face the other side to 
obtain a 1-in. total length and cham- 
fer the remaining edges, 

Assemble the bracket and pulley 
as shown and add the rope with a 
steel ring To avoid frayed ends, the 
designer made eye-splice loops at 
each rope end for attaching the 
bracket and the ring* A double hitch 
can also be used- — R- Joseph and 
Conrad M* Stowers 
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WORKSHOP MINICOURSE 

SPECIAL- PURPOSE TOOLS 




H 1 * a snap to start b small rail using crofe*- 
pwn and of hammor’ lla shape seems to 
'itT between thumb anti Index finger. 



Y ou don’t have to be a totally com- 
mitted woodworking buff— or a 
master craftsman— to take advan- 
tage of unusual shop tools that make 
certain pesky chores a Jot easier. 
Despite the money spent by tool 
manufacturers to advertise their 
products, it’s been my experience 
(with students in my ad u I ^educa- 
tion woodworking class) that a great 
many people simply aren’t aware of 
some very useful tools. 

Thus, I have selected a number of 
cut-of-the-ordinary tools to share 
with you in this and next month's 
columns. The fact is, they really 
aren’t that unusual, or new, at all; 




Brad pusher a lip Is magnetized. To pick up 
b small brad, you simply retract the sleeve 
and touch the tip to ihe brad heed- Then you 
gently release the sleeve. 




Next tool is positioned where you went to 
drive the bred, end He handle Is pushed 
downward. In one operation, the pusher 
drives end sets the railhead. 




To complete drives e small nail , you rotate 
the hammer head and finish the driving with 
the broad, ague re face. 



experienced woodworkers have 
been using them for years. Some of 
the tools are available at local hard- 
ware stores and home centers. Oth- 
ers must be ordered from a crafts- 
man supply house* Thus* we will list 
a source for each tool we discuss. 

Working with brads 

One of the paradoxes of woodwork- 
ing, it seems* is that most workshop- 
pers have good-sised hands- Conse- 
quently. a relatively easy task— 
such as starting c /* to lVldn. brads — 
is often a nuisance job. But it won’t 
be if you work with the right tools. 

The two shown on this page are 
among my favorites. It’s safe to say 
that one or both are used on just 
about every project I undertake. 

The hammer shown above is called 
a French joiner’s hammer and is 
claimed to be the favorite of our 
counterparts in Europe. Whether or 
not it is, is immaterial; what counts 
is that it really is an excellent tool 
for working with small nails, and in 
dose quarters. The striking head 
and the body are square-shaped and 
the underside is fist, as well The 
result is a hammer with a full strik- 
ing surface, even when working in a 
tight comer. 

1 use mine with small nails and the 
like, employing the method shown 




Close-up view shows rails that have been 
sat The tool shown has bean In use In 
author's shop tor tiwra than 10 years. 




Shop hammer la a must for woodworker 
who uses brad*. Source Is listed In text 



above. To start a brad. 1 use the 
cross-peen end and, usually, I finish 
driving with the square end. 

The hammer sells for $**.10 post- 
paid from Woodcraft Supply Carp.. 
313 Mont vole Ave<* Woburn* Maas- 
01888. 

Working with tiny brads 

For the very small brads — for me 
those are any underpin, in length — 
I turn to a magnetised brad pusher. 
The one I use is made by Hyde Mfg, 
Co,* &4 Eastford Rd. p Southbridge T 
Mass, 01550, Tagged at $8.80, it is 
available at hardware stores and 
home centers that stock Hyde prod- 
ucts- 

When driving brads you can sim- 
ply dump a small batch on the work- 
table and pick them up individually 
with the tooFs magnetised tip. The 
sleeve is returned to full extension 
for the driving, as shown in the pho- 
to at lower left. You then push the 
handle down to drive and set the 
brad. 

Next month* we will discuss an 
old-time way for making your 
projects smooth, as well as a tool for 
pulling nails. m 
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A nsw-size pickup. Not too big not 
too small. The new Chevy S-10 is 
longer than the import pickups, 
and smaller than a full-size pickup 
With more head room than any 
import pickup cab provides, the 
spacious Chevy S-10 cab was 
made to enjoy. The siandand S-10 
seat is deep foam cushioned and 
angled 23 g for carlike seating 
comfort 

A totally new, high-quality pickup. 

The new-size S-10 is an American- 
designed, America n-buiit pickup 
with modern technology. It has 



been engineered for accurate 
meiai-to-metal fit- tor quality you 
can see. hear and feel 

V6 power you can't get in smaller 
trucks. A 2 8 Liter V6 is Optional 
with extra muscle for fobs like 
lowing No import truck offers one. 

Twice the towing power ol the 
imports with available V6. The 

S-10 works hard A properly 
equipped S 10 with an optional 
Heavy-Duty Tewing Package Can 
haul up to 40C0 lbs., including 
trailer and cargo 



Bigger payloads than many full- 
size pickups. The S 10 can carry 
a standard payload o( 1000 lbs 
That's a respectable chunk of 
freight A Heavy-Duty Payload 
option with available V6 increases 
that payload capacity even more, 
up to a hefty 1500 lbs 

Double-wall construction in the 
cargo box side panels that the 
Imports can t match. Every S-10 
features both an inner and outer 
steel wall in the hood, doors, front 
fenders, cargo box side panels and 
the tailgate. 



Chavy S-10 with Ophonal Tahoe lorn, irt Cinnamon Bod 






CHEW TRUCKS 



CHEVY IS THE POWER 
IN TRUCKS. 



Some Chevrolet irucks are 
equipped with engines produced 
by other GM divisions, subsidiaries, 
or affiliated companies worldwide 
See your dealer for details 

Chevy S-10. There* never been a 
truck like it before. A great com- 
bination ol features. High mileage 
Optional V6 Quality assembly. Big 
payloads Roomy cab Smooth 
nde The Chevy S-10 has all this 
and more Lots mo-e. The S-iQ s 
paint finish is brilliant, You can 
choose your cargo box in a 
6-fi.-t-in or 7-ft.-5-in length Plus 



pick from three optional trim levels 
and ten exterior color choices In 
short, the Chevy S-10 is a winner 
you should checkout soon There's 
never been a truck tike it before' 



49 STATES 



Higher gas mileage ratings than 
any of the bast-sailing import 

trucks. The S-l Os standard 1 9 Liter 
four-cytinder engine has some very 
impressive gas mileage ratings. 

CALIFORNIA 



IV H*1 vrjn[i!i) iSl IN W UK, rfiFYi 

Use estimated WPG for com- 
parisons Your mileage may differ 
depending on speed, distance, 
weather Mileage will be less in 
heavy city traffic Actual highway 
mileage lower 




APPLIANCE CUNK 

QUESTIONS ANSWERED 



Moaning refrigerator 

Out Norge model No. refrige ra - 
tor/freezer continually makes a 
moaning, whirring sound, / suspect 
the motor and compressor ate out of 
s ync. — WJ. Mitchell, Lincoln, Neb, 

We suggest you take the hack off 
your box and have a took. Today's 
units sport combo motor-compres- 
sors which are hermetically sealed 
as one unit. However, the rubber 
mounting pads or rubber bumpers in 
chassis holes for the unit may be 
loose or twisted. If they are. fix 
them. Make sure nothing in the com- 
partment is rubbing on or vibrating 
against the unit, 

So much for checking outside the 
compressor* If the trouble is inside 
the unit* forget it! If something is 
wrong inside, it would be next to 
impossible to repair it yourself. 

Incidentally, while you've got the 
system open, now is a good time to 
give it a good brushing. Use the toots 
and ideas suggested in "Condenser 
Brush Update” (Affiance Clinic 
page 33* Oct, *31). 

Disappearing ice cubes 

Icecubes and icecream stored in our 
Whirlpool frost-free Model EMT l£J 
refrigerator have a way of disappear- 
ing after about two weeks when we 
leave the unit. Is there « remedy ? — 
CD. Harmon, South Gate, Calif 

Freezing itself is a method of 
dehydrating or removing water 
from substances. When the inside of 
your box is unopened for any length 
of time* there is no exchange or occa- 
sional inrush of outside, moist air, 
Consequently, the system dries out 
what is inside. Storage of products 
like fruit and vegetables* which 
have lots of moisture, and the fre- 
quent opening and closing of the 
refrigerator all help to offset this 
drying out. Also* in the damper 
areas of the East and the South, this 
is rarely a problem. 

As for your vanishing ice cream, 
even in super m or kets, ice cream is 
dated for sale. This is not because it 
spoils but because the freezing con- 
tinues to crystalline moisture out as 
ice. This changes the smooth, silky 
consistency most buyers prefer. 

Water collection 

My Galdspal automatic-defrost re- 
frigeratorffreezer p No. 106.6673S0L 
has a water-collection trough half- 
way up on the inside back wall Re- 
cently, this has been full of ice, 



letting tirtiGer atczimu/fife in the 
bottom of the box at the vegetable 
crimper. How can I correct this ? — 
John Sever, Dayton* Ohio 

It sounds to us as if your thermo- 
stat is on the fritz. Before you 
replace it, however, we suggest you 
try the following: 

Run a thin wire down the trough 
drain tube to poke Out any food par- 
ticles that might be causing a block- 
age- You can also try pouring some 
warm (not hot) water down the tube 
to melt any ice that's formed there* 
(Hot water might crack the cold plas- 
tic material) 



Leaking food disposer 

/ haw a Maytag food- waste disposer 
model No, FC 5 r serial No. 520$3 WD 
series 02 with a separate on-uff 
switch. Recently it has been leaking 

COMPLETE 
IMPELLLfi- 
REMOVE IT 
WITH ROTOR AND 
DRAIN CHAMBER 
FROM MOTOR A& 

A COMPLETE 

ASSEMBLY 

OTOR HOUSING 
IMPELLER PLATE 

/ 



WOOD 

BLOCKS 




TURN CLOCKWISE TO 
REMOVE IMPELLER PLATE 



To locate the food disposer's boot *»l, 
remove the Impeller* rotor end shaft eeesm- 
bly end drain chamber, Then remove the 
Impeller piste with a clockwise twist 



water from the square opening in the 
drain chamber. With the grinding 
chamber removed, the grinder itself 
seems to be keyed onto the motor 
shaft , / tried to get it off \ but since / 
wasn't sure whether the orinder was 
keyed or threaded onto the shaft , / 
didn't want to take a chance on breaks 
ing it. The grinder seemed very tight- 
ly secured when / tried to pull it off. 
Also, can / get a repair manual on 
this unitf—F.W, Armbruster , Peta- 
luma, Calif. 

Sounds like a leaking boot seal. To 
get at the boot sea h you first have to 
pull the complete impeller r rotor and 
shaft assembly and drain chamber 
away from the motor, 

Next, secure the rotor shaft in a 



vise or with lever-jaw pliers. Grip 
the area between the groove on the 
shaft and the rotor. Use a cloth or 
wood blocks to protect the shaft. 
Hold the shaft firmly and turn the 
impeller to the right tin a clockwise 
directonl 

Once the impeller is removed, you 
can inspect the boot seal for cuts or a 
damaged carbon ring. The boot steal* 
part No. 809. is available from May- 
tag for approximately $ 10,90. 

Maytag publishes a service manu- 
al (part No, 56251) for food- waste dis- 
posers, which costs about SL5G, 
Write to the Maytag Co., Newton* 
Iowa 50208, The manual provides 
step-by-step instructions on how to 
install this aea 1, 

Suds saver 

Occasionally , our General Electric 
Suds Miser washer returns the suds 
water during the rinse cycle , causing 
an overflow. What causes this and 
how can I fix it? — Paul Kish, Na- 
trona Heights, Pa. 

There are four things that could 
be causing this condition. First* you 
may have a defective solenoid on the 
drain line. To check this, rotate the 
timer by hand and listen for the “so- 
lenoid click" inside. If you don't hear 
one. replace the solenoid. (You can 
also check this out with an ohmme- 
ter; No resistance across the sole- 
noid means it is no good.) 

Second, you may have a plugged or 
blocked drain line. To check this, 
take the drain hose out of the drain 
pipe and put it into a bucket. Put the 
timer on the rinse cycle and see if 
water comes out of the hose. 

If these two checks don't reveal 
the source of the problem, then 
check to see if you have loose, bro- 
ken. or disconnected wires in the 
machine. The simplest test here is to 
pull or jiggle the wires. 

If all these checks still don't solve 
your problem, you may have a defec- 
tive timer. To check this, disconnect 
the two wires from the solenoid to 
the timer and read across them with 
a voltmeter or test lamp while you 
rotate the timer dial. 

And always, always — unplug your 
appliance after troubleshooting and 
before working on it! M 



ft pDLT a oe/ftjfrtw about any appliance, ye^cf rr 
ftAgnp i virtr Ifre mod&i and Sor?aZ riumPflfl ftJ APP^- 
anc* Crime, PojHrtiJ W#c**™cs_ 224 toezifftfr 
Nsw Yodt, V„y fOP19 Sony trarterm/s eamror Zw 
answered m&ivtdusliy Pro O tero o t wide *ntem$t mft 
Ob discussed jh rrrvs column 
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NO MORE 
DEAD BATTERIES! 



Check You r Car’s 
Entire Electrical 
System In Seconds! 

•Battery •Alternator "Regulator 
•Carburetor • Ignition 

CAR 

COMPUTER 

The Only Accessory 
Detroit Left Out! 




Potent-8 for Men and Captive-8 for Women f 
the Scents that Attract/ 




LY 

$ 12 . 95 ! 



Have fiO more tears of being stranded 
because your car battery is dead. With 
our solid stale Car Computer you can 
lest Ihe condition of your battery your- 
self. in seconds, at any time, even if 
you've never changed a flat lire. Simply 
plug this jxxItelvfUed "brain ' 1 into your 
cars cigarette lighter and you'll get in- 
siani readout as to the condition of your 
entire electrical system; battery (weak 
Or £1 rough alternator, repnlatnr. r.arhu- 
retor and ignition Major auto com- 
panies have computers in iheif repair 
shops for just this purpose. Now you can 
have your very own Analyzes and it "s all 
computerized with LED readout No 
mechanical parts to cause trouble. You 
never have to rely on unreliable me- 
chanics again. With our Car Computer 
you know ii you really do need a charge 
or a car battery ; and you 3 II know it con- 
veniently in advance. Stores compactly 
in your glove compartment. Ideal 
for tars, vans, campers, trucks. 

■ iSfli C-Gnwrw Iwrwwifr ^ 

HM tffW ' 1 'T 



Fantastic S-Kur 



Amazing Electronic Brain 
Instant L E D Readouts! 



lh4'Diwi0pp< l~MMt47 

JlOi LvMvnd . HanJu^h^™ H Y HTTP* 

Qmtirrrvin .pteile iu-nJ in* Phorrrr nr6t* 

tef *1?^ ptu» *3 M pCti IMY <rrtJden& add uH bD.I 
FV« fuiN n>>- dv dorrffijitf « rr*flt b* CO ff’pfowty *104 
faf ih# wwr A c hecks my car i r f i Cii elHtica kysWm 

ter the **?l 3 ytmi a I r*n mum llcrin wtend 

cd rop phvrhAH pncB 

Name 
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CAT 



Scm id 



Now. Donon al leading umoersiEirc 

In Furnpe an J Canada hai.* fcwid 
yjhttfliim u how mere aroma can 
De used to make you appear eiwre 

4 HTM 7 Lit£. mac? impressive. and 
even more dfsir-abfe. Stiwilbls First 
draillMtllht 1 iRLTttJiSiEy pei^Pikif 
aroma atnartapri in insects ^ 
Hwramoras. No*-. Phefwnnrws Jiaim 
been fei ind in humans. l«i 1 rtrririuan 
sr^enfsH ai*d researcher. William 
Sfigw. lias fapiurrtlihetff rum 
2 iww Inrmuaju ulilirirtg mafe and 
female RmafiKmes Eu mare the 
ylEimate fHzrfumetL Poieiu-*8 for irirn 
and Capetve-S fmr wonri^n 




Instant 

Charisma! 



For l he Jim Ei-rrif. you car imkxk ymir 
«tull appeal. Jusr sprinkle a Ff\k 



drops on. and the potent but almost 
jmpficfphWff (irntiw^oetri^hMo 
ivnric ending powerful chnniral 
messages. You ton add Id 10 yoirr 
feu^re cologne, perfum* nr nftf r 
Willi Pcrtent-ft (or Caplive-^j, 
YotiwlU approach any^iuaEkmiulEh i 
nwtflftd toJilomfldentt, 
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Scientific Proof! 

If fealty vufks! She knoivMgt! rhal 
human beings produce ixlnri and 
scents that rm attract -or repel each 

other i-s nodhing new Perfume and 
casjnetK manuJaclurers hare been 
trying Ld caprlatiw cmh’ for cem luiec 
Km no tt. kp die fi fed nme. i hr wei d 
has been fovral Tests done bydodoit 
al leading unvurnniFS In Europe and 
Canada cufiRrm it 



You Succeed or 
Pay Nothing! 

Research result* m souanUng 
that we can ™Fkfenriv offer you ibis 
incredible guirsnlec. Try PrfenE-& 
lot min LCapILve-S lor worm n | for 
dav* Uw it lime and lime again. Use 
,aB nl it &ff the Ehnllinq results Ybtf 
mim be tompkidy sadsfkd or you 
may w ild bade Lhe empi^ buttfe (ur 
an immediale refund. no^nEHms 
asludlDw'l delay Order MOW! 

I Ml iWvV iwre. I*»‘ W Rfctfht J 
N V 11773 



SodySclonw. me. 
Ol&dlqrd Awe 






so 

Palchogue, N Y, 1 t7T2 

OenMi'ii^n I'Kifisrf ^ my thh;k o*r 

in.n PfrawHUSH mr nw 

if .mi. i kiidh: Ji|n 1 Ehar ll l'n^ n« 

1 CHj | ' r r. utiiflcd I limi Emiii-il'.-r 1 vvnply 
ln'iiiib'l v-fcrt ar imffMl^r^tend- 
IN.Y. m nddui[c-bla» ? 

Por-frt-i for mew. I at. . 

WY 5 * $1 »pAh(f 907 l 
CiMsMe-Bfor 1 ot. 

512.5S 4 It.SOp^hr^iaj 

Same 



(Jni - 



■ ^'p - 



A radio as small as a key! 

To prove it, we’ll attach it to a key chain, free! 




T#it a real radio wnth a nruniaiun.ied carpTw* 
So you Can liiOtn iflwn*ly, »JmoM iflywhert 
. . lAyiime. You rec*iwe the fuN n^trfAH 
stations lolood mdc^v. friendlTwon tbehew* 
U*tir eanl Cowi with easy id rpplicc I Sv 
buttnei Oid r |l2f}- 
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Et-minute Christmas 
gifts from kits 



act right away, you will receive them 
in time to assemble and finish them 
before December 26. We assembled 
all four in. the PM shop, and none 
took more than a one-evening work 
session. One— the music box— took 
less than a half hour of time to 
assemble and finish , — Harry Wicfc^, 
Home and Shop Editor 

Music box 

This project 90 a? $0 quickly dial you will Itiinfc 
you've left something out. All the pads of the 
unit I put together were cul perfect^ and lit 
together wiih-oul a problem Instructions are 
dear and easy 10 follow: jusi make certain mat 
you put the hole template on the bottom jhe 
right way (for boring the music box fastener 
holes). The box Shown was given a ooatol light 
cherry stain, than finished with satm-finish var- 
nish. The Wood worker '6 Store, 2 1 801 Indusirh 
at Blvd . , Rogers. Minn. 55374, sells musk: box 
kil Mo. A'9332 tor S19.5G postpaid A choice ol 
19 musical movements, each playing a differ- 
ent tune, is £7.25 each postpaid. Allow two 10 
throe weeks for delivery; the complete catalog 
is St. 



B y the time you read this, there 
will probably be less than 30 
days until Christmas. This means 
that you have four weekends, at the 
most, to put together gifts in your 
workshop — if that's what you'd 
hoped to do this year. For that rea- 
son, we have rounded up four good 
gifts you can make from kits. If you 



Shaker candle stand 

This Is a beautifully cfahed piece ol lumi^re, 
one which you'll be proud to add 10 your cof- 
I action. Of hardwood, the Shaker tab to actually 
consists ot just seven parts. Assembly is super 
easy, since all parts are accurately machined. 
One word of caution: Make suie you give ihe 
top an adequate sending On the model we 
assembled, ihe top did show some factory 
sanding marks: Part of the lop had received 
more sanding than the rest of the surface- A 
good sanding session with 120 -grii paper 
(followed by 150-grii) in my large pad Sander 
readied Ihe wood for finishing. The stand 
shown was given a coal of Ihe slain shat 
comes with it, fallowed by satin-finish varnish. 
Shaker table No. 381 is $45.50 postpaid 
from Cohasset Colonials, Cohasset, Mass. 
02025. Orders are shipped Ihe day arter re- 
ceipt; catalog is St. 





Can# stool 

This hs a particularly easy project to assemble 
and (as with all the kits we assembled) comes 
Factory-sanded to a pomi which loaves little 
sanding tor the assertiber. Materials are of top 
quality and the stool can be assembled in 
about 30 minutes. Do teke the lime to soak the 
cane and spline as instructed so that 11 can be 
stretched property and seated securely with 
the spline. The stool shewn was left natural and 
finished with two coals of satin-finish varnish. 
From H.H Perkins Co, a 10 South Bradley Rd. , 
Woodtmdge, Conn. 0*5525, Kft W 15 Is $22 
poslpaid Orders are shpped wtthrn a weak of 
receipt: catalog and a booklet on seal weaving 
cost $1 together. 



Wall organiser 

Though this shelf in Ihe colonial motif resem- 
bles a collector's shelf, Its actually intended to 
serve as a wall organizer by desk or phone. OF 
Win. pine, il has numerous parts, which lake 
time to assemble. To be safe, Ime up all parts 
and: menially run ih rough the assembly. (IF you 
put a shelf in backward, far example, you might 
have to scrub the project.) 

Because Ihe prcjecl had a took of “newness" 
about it, I antiqued il, adding distress marks 
and, in (bci, a "Dutchman" wood patch (fa one 
Of toe Shelves) to create the "country laok.' r 
The parts required some sanding, but nol a 
great deal. To assure lhai country took, I used a 
very light pine stain and a flat varnish to finish. 
The Cubbyhole Organizer kil is $3t.50 post- 
paid from Vieto House, Depl. JKl A, North Con 
way, N,H. 33860: catalog is $1 . Hi 
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Magazine Offers LIFETIME 
Subscriptions for $7.95!!! 



NEW YORK— Better Living, the nation's 
leading service monthly— devoted to home, 
garden, health, fitnetvS, recreation, and per- 
sonal finance— has stunned the publishing 
world by announcing lifetime Subscriptions 
for jti$t 17.95. an unprecedented bargain 

Lifetime Subscriptions last for the re- 
mainder of a purchaser's lifetime. Other pe- 
riodicals charge $300 to $300 for such sub- 
scriptions, 

"This offer has been made possible," a Bet- 
tor Living spokesman said, "by today a astro- 
nomical interest rates. 

"The interoat alone on prepayment of a 
$7.95 Li fetime Subscription now covers post- 
age, our biggest cost in filling Better Living 
Subscriptions, Thug we can offer these Life- 
time Subscriptions ao cheaply. 

"Consistent with our policy of passing 
along to subscribers economies we are able to 
effect, and maintaining Better Living's posi- 
tion as America's Number One Biggest Mag- 
azine Bargain, w* n re offering Lifetime Sub- 
scription* at this GIVEAWAY price 

'This is one of the few instance* wo know 
of where a consumer actually benefit* from 
today's stratospheric interval rates. 

,r We dent know how long well be able to 
continue this $7.95 Lifetime offer. It ail de- 
pends on how long interest rates slay high- 
Once they drop appreciably, this offer will 
automatically be withdrawn" 

HOW TO ORDER 

Readers who wish to accept this unprece- 
dented offer should send their name and ad- 
dress with S7.&5 Lcheck or money order* or 
Visa or Master Charge number} to: Lifetime 
Subscriptions, Dept. PM. Better Living. 251 
W. 57th St, New York, NY 10019. 

Better Living, circulated nationally, is 
America's most comprehensive service mag- 
azine, covering home design and decor, food, 
fishing, camping, the outdoor*, travel, pho- 
tography, gardening, car*, sports, boating, 
beauty, crafts, hobbies, health, fitness, prod- 
uct ratings , and other consumer affairs, lei- 
sure activities. 

Typical of the kinds of wallet-fattening, 
useful articles in Getter Living arc: 

Recession-Proof Jobs 

Car "E tonometers^ Can Save Gas 

The Went Point Diet 

A Consumer's Guide to Inflatable 
Boats 

How to Collect Social Security from U.S. 
and Canada— SIMULTANEOUSLY 



Investments that Outpace Inflation 
Trout Flies Fit to fie Tied 
New Computerized Combination Locks 
High-Yield Vegetable Gardening 
How to tie! a Job as i Forest Ranger 
FUFer Up— With Propane? 

Ski Camping Winter's Newest Sport 
How to Build a Super Intrusion Alarm 

Second Night Free: 1,000 Hotels, Motels 
Offer an Incredible New Bonus 

How to Travel and Get paid for It 
Navy School: Photo Career Port 
of Entry 

Interest in Electric Cars la Surging 
How to Exercise While Driving 
Sidestepping the Hazards of Jogging 
Fishermen Swarm to School 
Ford Pins Hopes on Graphite Car 
How to Stop Snoring 
Night Glasses for Safer Driving 
The Dollar- A-Day Diet: It Really Works 
How to Select How-To Boob 
Silencing Apartment Noise 
Bionic Baating 

What It Coats to Run Your Appliances 
Buying a Boat as an investment 
Homo Offices that Work 
Ughta IS SIDE Your Camera 
Growing Exotic Vegetables from 
Europe 

House Remodeling: Adding an Energy- 
Efficient Room at the Top 

Boat Camping 

Canada, Where College Costs Half 

How to Save $300 a Year on Utility 
Bills 

Logging Roads Open Up to Fishermen 

Home is Where You Find Ik Converted 
Schoolhoiisep Ferry, Ice House 

Return of the Three-Wheel Car 

Natural Look: Alternatives to the 
Lawn 

Split Equity: Sell Your House, 

Keep It Too 

Couples Who Divorce to Cut Taxes 
Canoe Vacations: Strokes of Genius 
35MM Autofocue: Taking a Sharp Look 

Estate Planning: Protect Your Heirs 
from the Tax Collector 



Aa you see, Belter Living is an easy-to-fd- 
low instruction manual fur building a better 
life. It can make your home more beautiful 
and comfortable, your family more fit and 
attractive, your leisure time more exciting 
md rewarding. 

Celebrities and influential lawmakers 
whose opinions spark the pages of Better 
Living include: 

Jack And^nnn, Senator Hnward Baker, £*- 
nac Bashtris Singer, Lawrence Welk, Julia 
Child, Gay Talrae* Bob Hope. Cleveland Amn- 
ry p F. Lee Bailey, He any Youngimm, Helen 
Gurley Brown, Isaac Asimov,, Charles Schulz 
Andy Warhol* David Reuben, Aon landers, 
Joyce Brothers, Rodney Dangerfield, Alice 
Cooper, Abigail Van Boren, Rex Reed, Flip 
Wilson, Senator George McGovern, Don Rick- 
ies, William Kunsder, Johnny Rutherford, 
Gale Yarborough, Bobby Allison, A J« Foyt AJ 
Unitor. Colonel Hirlnnd Sanders, Art Linklet- 
ler, Jackie Gkuan, Liberate, Alistair Cooke, 
Dau Greenburg, Keir DuJien, Arthur Godfrey, 
Rocky CmiiiLncp. Arlene Francis, Benjamin 
Spock, MD, Pal Boone, Lucille Ball, Johnny 
Mathis Dennis Weaver* Debbie Reynold h, Bub 
Nawhartt Jack Balance, Victor fiorge, Bill 
Cosby. Mario Andretti, Lonclta Lynn, Merv 
Griffin* Robert Goulet Carol Lau rence, Red 
Skellon, George Wallace, Bill Dana, Tom 
Smothero, THck Smothery Bob Guccione* Jim 
"Catfish 11 Hunter,, Curl Gowdv, Bilik Jean 
King, Ed McMahon, George Jesse k Howard 
Coceli, Reverend Ike. Jimmy Carter. Marie Oa- 
mend, Bill Blais, Barry Goldwatcr, Jr., Wer- 
ner LoRoy, Delta Reese, Monty Hall, Roberta 
Peters, Dick Clark, Huntington Hartford, Ed 
Anner. William Shatter, Paul Winchell. John 
Travolta, Cher, and George Bums. 

Clearly, Better Living has it all. celebri- 
ties, money e&wy, advice and information 
on enriching your life in every way. 

NOW IT HAS A PRICE FOR LIFETIME 
SUBSCRIPTIONS— $ 7.951- THA T IS 

POSITIVELY DUMBFOUNDING , THAT 
IS LOWER THAN MANY MAGAZINES 
CHARGE FOR JUST ONE YEAS! 

TO TAKE ADVANTAGE 

To take advantage of this unprecedented 
offer, send your name and address with 37. 95 
(check or money order, or Visa or Master 
Charge number) to: Lifetime Subscriptions* 
Dept. PM, Better Living, 251 W. 57 St. New 
York, NY 10019 

Limit: No more than two subscriptions per 
address, including gift subscriptions. 

"When todays high interest rates drop ap- 
preciably, this offer will automatically be 
withdrawn," the Better Living spokesman 
said 'Those who have foresight and take ad- 
vantage of it will be congratulating them- 
selves ah the rest of their lives/' 

C ifero* Living wr ftMM 





Blow winter out of your workshop. 

The rujyjetf Turbo Heaiet"' Electric forced air hefltinj?. with a handle. 

A powerful stream of hoi Air keeps? you comKrftaBfe m wittehfipS. garages, 
pump houses, wherever you work in the ^old. And its low case tefisiHiraturv. 
"Coni Hand" handle, ami safely cutoff switch make it portable, practical and 
safe. See Ik' 1211 * or 240 volt Turbo- Heaters at your Edison deafer now. 

And vinnterize your workshop for under $40. (Wt* 

Edison «Ftoducts 

ISO- N sraitmi! 0hd Cotum&ia. MOi-520? 314 445B&&6 




42 Main St. F Lynchburg, TN 37352 




Nowadays, folks call Ihese ! e&w3fls , ’ H "gw- 
alls", or "bib overalls", but *hen I was 3 boy, 
we called Item "h&gwarh&rs" This sturdy pair 
has Jacii Daniel brass buttons, and snaps, a 
l^ilofed Jac4t Darners label on the Front, and a 
handsomely embroidered monogram m thfc 
bach yoke These durable, many-pot-keled. bluti 
denim Hogflasters* m greal For chores or 
lusi kicking around. Give watst size (3IM21 and 
in seam (34-36) when ordering. My SZfc.TO pnee 
includes oosiage and handling 



Scnfl cNecPi mii'icjf o’-tTrr nr uie Arnimcj-n f.i|iicii 
Vi 14 or MflsIirCud. inr^il inf; j|I number *nfl 
-S-r£^1^siPf {AriU -& 1 - S^ln iu Ilm IN !■ \ f cit ,1 

cel&r csEflto* III'- pi old item* *fti5 [3Lh 

OaftieE s nH/Ti-jfjsriiii 1 nod SL dO in Ih-* *hov% ill 
tfrett In cofitirtcfltai u S 01 * C4PII I- 5011751 soon 
k rrh-'ine^EtTf rfii^leisli Ofcl 5- ?*&• J J 



Send Me: 

QUANTITY 

KING SAUI 

the handiest Ltlft helper any 
craftsmen cuuld ask lor! Just 5 rr 
»nnn with a siurdy aluminum han 
die and a 4^** chuck, each comes 
wrth 5 assorted pimium quj&lity 
SMtishsKtl blades flat due prac- 
tice anyth ng KING SAW slices 
n^hr ihrtwgf anYtodwood oj soft 
meiai siri as aluminum, copper, 
nicktf, eitvs— even brass. And it 
cuts so fi rw lftat usually no adtti- 
licih^ sanding or facing $ n*ee^ 
yry Jusi J5.-99, plus II 00 tor 
shiPEH^ig and handling AND— we'll 
include al m efflra charge, a ftdl- 
cotor catalog illustrating hundreds 
nf Diner fine hobby loote and *wd- 
en ship mocbl icils (regularly 12 1 

Model Ekjo, Inc. 

Ffcirfifilfl, M J 07006 

C hick or M O 

tnUotrt fir I 

HSi 

ffliOu 
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HINTS 

FROM READERS 



Lathe-chuck holder 




To avoid any chance of dropping a 
lathe chuck onto the bed when 
removing it from a hollow spindle, 
first run a drill rod shaft into the 
spindle. The rod will give support 
if the chuck slips while being 
removed . — Boh Berger 




Tight-space paintbrush 



Here's how to modify inexpensive 
paintbrushes of varying sizes for 
use in tight quarters. Saw off 
their handles, grind the ends 
round and bore a ^-in.-dia. hole in 
the ends so you can hang them. 

—Kenn Qherreeht 



Glass cutter cuts paper 




A glass cutter with a sharp, free- 
running wheel can do a neat job of 
cutting paper. Lay the paper on a 
scrap sheet of glass, hold it firmly 
and run the cutter along a guide. 
A circular glass cutter fright) cuts 
& neat disc in seconds. 

— Walter E. Burton 
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Bom-again Zeppelin 

An Ohio-based group of scientists, executives and 
military men, known as Concept Development Insti- 
tute, is urging the U S. Government to develop the 
largest lighter-than-air vehicle ever conceived The 
group, which includes retired management men from 
both B F. Goodrich and Goodyear, says the giant, rigid 
airship would be filled with helium and could serve as 
an aircraft carrier, launching its own flotilla of VTOl 
jet aircraft. 

The institute s projected prototype is known as the 
X-2000; tt would be 1,100 feet long, with about 100 
times the cubic contents of familiar blimps. (The 
Hindenbarg, most ill-fated and remembered of the 
great, rigid airships, was 312 feet long.} 

The ship would serve as a self-contained patrol 
force, effective anywhere on earth and remaining aloft 
with in-air refueling and reprovisioning Most impor- 
tant. says the GDI, it could serve to implement and 
police a Strategic Arms Limitation agreement between 
the United States and the Soviet Union. 



PM’s Whatsit 

Despite appearances, you know that's really not a 
man-sized kettle filled with enough stew for a 
regiment. Have any idea what the cauldron -shaped 
vessel really is? If you can't take the pressure, turn 
the page for the answer 



You can say that again 

Budget austerity could still cost NASA the much- 
batlyhooed mission to Intercept Halley s Comet 
with a spacer rail in 1 986. The space agency wan is 
$300 million For the project, but doesn't want to 
jeopardize other planned planetary probes by In- 
sisting. "Wpjust want the federal budget -makers 
to understand that it’s a once-ln-a-Mfetime 
opportunity," said a NASA spokesman with a 
straight face. 

The comet enters the solar system roughly every 
75 years. 




Why aren’t these people smiling? (See next 
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Whatsit revealed 

The vessel — which was being steam -cleaned on, the previous 
page — is now seen in its upright position, ready for installa- 
tion at the Geysers Geothermal Power Plant in California's 
Napa Valley. It's the impeller housing section of a cooling 
water pump, manufactured by Borg-Warner Corpls Byron 
Jackson Pump Division, The king -sized pump can circulate 
water at the rate of 88.000 gallons per minute. 




Why those people weren’t smiling 



Engineer places builders bridge In a hydraulic press, and... 



...proceeds to crush H while the creator welches helplessly. 



They were all entrants or interested observers 
in an annual model-bridge competition spon- 
sored by Brookhaven National Laboratory. 
Entrants— mostly students from nearby Long 
Island IN.Y) schools— were all required to build 
with the same two materials: balsa wood and 
Elmer's glue. The bridges were then stressed 
to the failure point in a hydraulic press. The 
winning bridge would be the one that supported 
the highest multiple of its own weight. 

Charles Nostrand of Cold Spring Harbor High 
School produced the 1981 model-bridge winner. 
His very simple design weighed 120.8 grams 
and failed under 2,502 pounds of pressure— or 
9.3Q7 times its weight. 
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Winning entry was among 
the Least etebo 

Signs Insert Snunh jjiai 

failure— at i,387 times its 
weighL-gitf not occur in 
a glued joint. Bridge sup- 
ported Over 2,600 pounds, 







“118,000 miles with Exxon motor oil 

and still trucking ♦ Harrell D. Sandim 

Greienulie, Teatis 



“My 1973 pick-up doesn't go on the road 
without Exxon motor oil. So far. it has 
delivered 1 IS ,000 trouble-free miles with 
Unifkw in the engine. And it looks like 
I've got a lot more miles coming. Why, 

I can honestly say that products from 
Exxon like Unifio motor oil have kept 
me trucking!" 

A lot of people have been sarisifsed 
with the results they get from Exxon 
motor oil- Super-premium Unifio 
10W-40 not only protects your engine, 
but it also gives you good gas mileage. 




Look for all three Exxon motor 
oils where you ihop for oil. 



And now you can find the same gas- 
saving technology in two more Exxon 
motor oils. Economically priced Exxon 
Extra TS , 10W- J0 multi-grade and XD-3^,, 
the heavy-duty SAE 30 grade oil. Both 
are designed for use in gasoline and 
diesel engines. 

Given the choice of Exxon's three 
oils, you can get 
the gas- saving 
qualities you want 
in the motor oil 
you need. 






Was Whitehead first? 



The Wright Brothers' claim of primacy 
in powered flight still can't shake the 
ghost of Connecticut's crazy German.' 



by Roy Bongartz Jr. 



tire l h tin two years before the Wright K rat hers' 
historic flight at Kilty Hwwk in 1903, a Gorman 
Immigrant named Gustave Whitehead made what 
some believers still claim was the world's first flight of 
a he a vie r-th un-air craft under its own power. 

The last of any eye witnesses of this feat, which took 
place on Aug. ! I, 1901. in Fairfield, Conn,, are no 
longer alive, and the group of historic aircraft buffo 
most interested in Whitehead, the 700-odd members of 
the Connecticut Aeronautical Historical Assn., are 
st ill not positive whether their neglected favorite son 
should get credit for the very first successful flight 01 
not. They all agree that he did. at least, accomplish 
something pretty close to powered flight. 

Whitehead was a tinkerer and builder of engines 
run by steam, gasoline, and various gases. He had 
been associated with an even earlier claim to powered 
flight — that Whitehead had flown a ulcnm powered 
plane into the side of a building in I’itlsburgh in IH&H 
that his copilot, Louis Larva rich, had been hospital- 
ized for burns from the exploding boiler in the craft 
and that the plane had damaged the building suffi- 
ciently to prove the flight. 

But it was the Fairfield flight, in 1901. that eventu- 
ally established Whitehead as the father of aviation — 
in the eyes of his supporters. Yet lie is mentioned 
nowhere in the books on aviation history, although his 
greatest champion, a writer named Stella Randolph, 
has dedicated over 40 years and two hooks to estnlv 
l I'frfcsse rum ojoe ‘<Tt 





Ai top, Gustave Whitehead, bom Weisskopf In Bavaria, Stands 
with his Wo. 21 aircraft, the same in which he claimed to havi 
made a significant powered flight two years before Wright Broth- 
ers hew at Kitty Hawk. Schematic drawings of Mo, 21 , courtesy ol 
American Aircraft Modeler, are reproduced by permission. 



68 POPULAR MECHANICS 





trjinim Zmn 
■tifiMMF *\i P^I.U^ flf 
BvfElaf, KaTdUlJ 
and Fire AEttfll 

IffK | line Fong ird ir> 

|VIM ittlJiliOB- Uliil 

~ ftf viliril^lt and 

v.™ — 1 I irmly irrtljuC- 

tion includBi ill kpk-I«I ImU 
«nd uip?hfl& ON IV fleliaw oP- 
T«tb mjcN ntiulvt Inin Inf In 
thrs flfrldty eijjndlflf Hi Id « 
fe itarf frf yfltif L&caunLth triWni. 

ADVANCED LocfcirmtPl rn£? 

New to (hingt -camtHnaNDrts. lit- 
iliN and itralce Safe. Vault irttf 
Bap* Saft-DBiodt Ben loc-Ns 
Toil FNin-br-^inl &n tfrE locti 
|hiE Hi suM* VOU'II lihd l| 
faicIfltNnf and highly ontfllibli 
wari. 



ALL SPECIAL TOOLS 

AND EQUIPMENT INCLUDED* 

v» /i ^ 



' 'Before en rolling ] ducLrd \ 

c^her c (rurif s, ini uJmi Aainl 1 

Nw aJwiLff Emm ^rierj of 

*Ni p±-vj ■ ... i - d i ]i n- t.-w it ishi JgKKkgmmm 

tj They > uJ 

*r *1 hJ.1 Itie 1 

moil vcrailibe 
Key Mm-hinc 
■■Jviyi 

^ +nitij 10 V . 

in busiiMit 
f'.H rhyicJI artd 

. . 1 h J n 1 L Li-. J 

B<luw Muifc.'’ ' / 

D**id Fair&tufft*t—iktv* r i L&ckimHh Strvic* 
Milwakktt, $320V 



UAruiuc ic *** w ^ *wn t 

mHUnmi IO mum b jrevf iscwnf Ll < 

TOURS TO. KEEP! nr (dn MR I pour toiiripg 

Find onI all about H! Swrt 1 ® FREE Facts TOUV! 

jmt nil In and mail rwipoii be tow lor RffQil 
vrnd purfeardp In rrvrhf full infurvnilton JJ JJWj 

And detail* h h mu™ iruiii m tr tod \ r: GOurOnff 



rOW IJ',,, 

BELSAW INSTITUTE 



BELSAW INSTITUTE. 1022 FJfLO BIHLEHMl f\ 

KANSAS cmr. wFSSjJtifl-i um ; # 

YES, please ser4 me me FN£E noouet ihaft % ^ 
givfi frill details maul starling my own business in 
Locli&nnLhifig I understand Ihere is no ofcigaSign 
and mar no salesman wilt can! 



"I opened my n*n bu lines v spate 
*ime. wven months after I enrolled Jind 
made a profil of |3i9 fat the first ^eek," 
0. 4. fJrfcrrrj Coi&ritdp 



teMl flaw ynu fuicklg 
ItfEn 3a b*. j^yrijwHtKMi 
■fi ipraJiUtieSpiPtEirTM 
5r f u- 1 11 >^wi t«j *1 

yar i DMA flWi c^rvldi 

4ala-ii mi <mt ui-bij 

HQ RISK Trial Otter f 



"No mote hard . nasly ^rk for me 
Now I have my own huimeM und wiilh 
hardly any eFForc E aver^t arpiind S50 
at±ay, ThiftlLN. ftw my fttw Mffrr in lift." 
iwi H'afrirrr Prichard, Alabama 



Hundreds of Belsaw trained men 
liave succeeded En mis fssclnaling 
and highly profitable field . . 










WAS WHITEHEAD FIRST? 

iCPHuircugtf from pagg 6B> 

fishing Whitehead's rightful place in the history of a vi- 
ati on. 

Among the many planes Whitehead built, it was No_ 
21 that took him on his most nearly documented flight, 
in which Whitehead, alone in the craft, took off, rose 50 
feet in the &ir H managed to steer around a clump of 
saplings on a knoll, flew half a mile, and came to a 
gentle landing. Although the machine was photo- 
graphed on the ground, as were his others! none was 
ever shown actually flying. It is primarily the lack of 
acceptable photographic evidence that has so far kept 
his backers 1 attempts to win him an exalted place in 
the annals of aviation from succeeding. 

A few weeks before that claimed 1901 flight, the 
plane was described in the Scientific American along 
with a photograph showing it batHke, with white arch- 
ing wings of canvas over bam boo ribs, and two six-foot 
propellers. Gustave, determined and confident of 
expression, wearing a dark suit* a fedora and a han- 
dlebar mustache, is seen squatting beside his cre- 
ation. The i+ noveI flying machine/' the writer of the 
magazine article called it. He was Stanley Y. Beech* 
who was later to support some other Whitehead 
projects. 

Beech described the plane as self-powered on the 
ground, like an automobile, having four wheels that 
were moved by a 10-hp engine. It had a rudder that. 
lfc can be moved up and down, so as to steer the machine 
on its horizontal course/' It also had “a mast and bow- 
sprit to hold all the parts in their proper relation/ 1 

Present with Whitehead at the scene of the famous 
flight, just past midnight of Aug. 14, 1901, on Tunxls 
Hill, Fairfield* were two assistants, Andrew Cellie and 
James Dickie, as well as the editor of the Bridgeport 
Sunday Herald, Richard Howell, who ran hia story 
four days later. 

Whitehead and Cellie took places in the plane and 
drove through the streets of Fairfield to the takeoff 
point, while Dickie and Howell followed them on bicy- 
cles. Howell wrote, <5 The machine rolls along the 
ground on small wooden wheels* only a foot in diame- 
ter, and, owing to their being so small, the obstruc- 
tions in the road made it rock from one aide to the 
other in an alarming fashion. After reaching the Prot- 





Top photo *bow» WhitefiMd with young dwgMw picnicking 
under 21 s wing. Photo above was sa fd to have been taken altar a 
crash landing in which lha plana was slightly damaged. 



ok ton t Orphan Asylum at Fairfield Ave. and Ells- 
worth St., there is a clear stretch of good macadam 
road, and the flying automobile was sent spinning 
along the road at the rate of 20 mph, For short dis- 
tances from there on the speed was close to 30 mph, 
but as the road was not straight or level for any dis- 
tance* this rate of speed could not be maintained." 

Howell watched "Crazy" Whitehead, as he waa 
affectionately called around Bridgeport, and his help- 
ers check over the craft, whether by moonlight or by 
lantern he does not say, "It was about two o’clock 
Wednesday morning when the great white wings of 
the airship were spread out ready to leap through the 
air. Mr. Whitehead was excited and enthusiastic and 
his two partners were almost as bad. The light was not 
very strong and everything looked like a ghost. White- 
head spoke in whispers, although the reason for it was 
not apparent. But probably the very lime selected for 
trying the machine was responsible for that/' 

The craft had two motors, one to power it along the 
ground and another that ran the two propellers. 
Before trying to fly himself, Whitehead tried out the 
craft to see if it would rise. He and his helpers ran 
alongside the moving plane as he reached for the con- 
trol s + shut off the power to the wheels, and turned on 

fPtoasfr hiw ip page 7.3 a 
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Gas Saver Patented 

Low Cost Water/Vapor Injector 




DENVER— The Copley Newsservice 
reported thal United States Patents 
have itow been issued to Wm.Tnevas- 
Ids, veteran electrical engineer. Tor his 
Vapor-Jet® brand water vapor 
inject or. 

Trevaskis has developed whal can 
amount to a 15 cents per gallon 
"rebate** potential on gasoline, by 
designing a low-cost injector for auto- 
mobiles, light trucks, vans and recrea- 
tional vehicles. 

Water injectors were developed to a 
highly refined state during World War 
11, to give combat planes increased 
speed and range improvement poten- 
tial. However, up to now, the low price 
of gas and the high cost and extremely 
difficult installation required for ear- 
lier injectors combined to make them 
unattractive. 

The Vapor-Jet® has an uncondi- 
tional 60-day money-back guarantee. 
How does (he VQpor-Jet& system 
work? 

Vapor-Jet® operates very simply 
with no moving parts to wear out. It 
uses engine vacuum to pull outside air 
through a reservoir containing a 
water/ methanol mixture which is at- 
tached to the car under the hood. This 
causes the fluid to bubble and a mist to 
form in the upper part of the reservoir. 
This mist is then drawn by vacuum 
through a hose which is connected to 
any intake manifold suction hose. This 
connection is made very simply by our 
exclusive hypodermic-like injector 
nozzle which contains a regulator to 
allow just the right amount of mist to 
pass into the combustion chamber. 

The introduction of this mist into 
the fuel air mixture has a cooling effect 
that increases the mixture density, 
extends the burning rate, and 
improves combustion efficiency, This 
significantly reduces ping {p red dona- 
tion) and diesel ing (after running of 
engine). Since steam is n good cleaner, 
it also helps dissolve carbon deposits 
on (he spark plugs and cylinder walls 
of older vehicles and helps prevent car- 
bon buildup in new ones. 

How much mileage increase can be 

expected? 

Mileage may vary due to geographi- 
cal area, driving habits, vehicle, and 
weather conditions. 

Witt Vapor -Jet* 1 fit atl cars, and is it 
easy to install? 



Yes. Vapor-Jet® is easily installed 
on all domestic and foreign cars, vans, 
light trucks, R.V.s, campers, motor 
homes, and small boats. It will work 
with unleaded gas, gasohol, or 
propane-burning cars. The same kit 
fits atl cars. Simple installation 
instructions with a diagram are 
included, and even a novice should be 
able to install it. Simply take an ice 
pick or drill and make a small hole 
through any intake manifold suction 
hosefi.e.. PCV hose, brake assist hose, 
vacuum advance hosr, etc.), Screw the 
injector nozzle into the hole, mount 
the reservoir by means of the bracket 
and screw supplied, and connect the 
reservoir to the injector nozzle by 
means of the hose supplied. If you 
don't want to install it yourself, most 
service stations will for a few bucks. 
Can Vapor-Jet 9 damage my engine or 
cause rust? 

Absolutely noil Vapor-Jet® cools 
down the fuel air mixture giving a bet- 
ter bum and suppresses ping thus 
improving your engine. The mist that 
enters into the engine turns imme- 
diately into vapor. All excess mixture 
exits through the exhaust imme- 
diately. 



What is the purpose of the methanol 
VJ.M. (Vapor Injector A fix/ and how 
long does it last? 

The reservoir measures i'A * Sft"* 

7 '//and has capacity of just under ft 
gallon fluid. A full reservoir should 
last about 1,000 miles. Methanol 
(wood alcohol) is mixed with water 
mainly to prevent freezing and to keep 
the injector nozzle clean in non- 
freezing weather. 

The cost of methanol is minimal 
(about S5 a gallon) and will last up to 
8,000 miles when mixed with water, 
Sources of methanol arc chemical 
supply houses, paint stores, and drug 
stores. Substitutes are gas tine ami- 
freezes that contain methanol such as 
“Heet,” 

For purchase or further informa- 
tion, write or call Progressive Energy 
Corp.. 3148 S. York, Englewood, 

CO 801 10, (303) 762-1385, or call toll 
free (800) 525-8624. Dealerships avail- 
able. (Offer void in CA.) / 
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FACTORY HEW! FACTORY PERFECT! 



AT BELOW DEALER COST! 



bolt-together kit B 

You Can boll you* own go can together in 
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KIT C wllh 3. 1 IP engine Cretfil cjrd m cm bam 
VbiL g»l wwwylTiirw] a*; car| order fry ftf'iORE 

shown aExfyc plus a new 3 GO CART HOT LIRE 
HP Tfr'um&eh gas engine, (402) 397-391 1 
clutch and chain A £330 
4269 9S W 



Box 34304 
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Electronic Water Injection . The 

Only Accurate Way To Suppress Knock & 
Ping MMM-JECTfON by Edelbrock! 



100% solid swe control bps 





Fine tuning adjustments allow 
tailoring of system to specific vehicle 
use, road, weather and fuel conditions. 



Components sense positive pressure (boost) as well as 
depression (vacuum), making Vaia jmion applicable 
to turbochargers; mechanical units sue not 



Set-trunks allows water mien ion on a gradual mg 
basts as needed; mechanical units do not. 

You sei the system electronically for 4 
tiv or 8<ylinder engines specifically - 
mechanical units do nor 

Comrol module signals variable speed 
pump to make split second water flow 
changes; mechanical units do 



eliminates need for additional 
metering salves, oil and 

vacuum switches found on 



sy stems. 



Reliable, solid state electronics allows essential functions impossible ro achieve wuh 
any mechanical water injection system. As vehicle and application vary* so do the 
amount and timing of water required ro control detonation. Vara jccuon assures 
broad adjustment capability through a combination of fine tuning and nozzk 
selection. Synchronise water delivery to match your 
specific engine's needs through rhe accuracy of 
Van Jen ion electron res 

Receive a fret 4-page brochure by uniting 41 1 Cora/ 

Cmk, Dept PM1281, B Segundo. CA 90243 




the propellers. Wrote Howelb "Almost 
inHtnntly H the bow to the machine 
lifted and ahe raised at on angle of 
about 6 C , The great wings were work- 
ing beautifully. She looked for all 
the world like a great gome rising 
from the feeding ground in the early 
morning dawn. The two men with 
the ropes were tumbling over the 
hummocks in the Held, Whitehead 
waved his hands as he watched hi& 
invention rise in the air. He had set 
the dials so the power would shut off 
automatically. The airship settled 
down as lightly on the ground as a 
bird and not a stitch was broken ora 
rod bent. 0 

Shot up like a kite 

Now Whitehead took out of the 
craft a couple of sandbags weighing 
220 pounds altogether, which more 
than equalled his own weight of 165. 
and dimbed aboard. Wrote Howell. 
'‘An early morning milkman stopped 
in the rood to see what was going on. 
The nervous tension was growing at 
every clock tick and no one showed it 
more than Whitehead. He stationed 
his two assistants behind the ma- 
chine with instructions to hold onto 
the ropes and not let the machine 
get away. He opened the throttle of 
the jurround propeller and shot along 
the green sod at a rapid rate. Tm 
going to start the wings! 1 he yelled. 
'Hold her now! 1 The two assistants 
held on the best they could but the 
ship shot up in the air almost like a 
kite. 

"It was an exciting moment. 'We 
can't hold her!' shrieked one of the 
rope men. 'Let go. then!* shouted 
Whitehead back. They let go, and as 
they did, so the ship darted up 
through the air like a bird released 
from its cage, Whitehead was greatly 
excited and his hands (lew from one 
part of the machine to another. She 
was flying now about 50 Feet above 
the ground and made a noise very 
much like the 'chung, chung, chung 1 
of an elevator going down the 
shaft." 

According to Howell, Whitehead 
skirted a clump of "sprouta" on a 
hilltop and landed gently half a mile 
beyond. 

Hut Whitehead's flight was never 
officially recognized, nor were oth- 
ers he claimed to have made later. In 
a letter published in Tk? American 
Inventor in April 1902, Whitehead 
said he had flown an improved craft, 
No. 22* out over Long Island Sound 
at an attitude of 200 feet, circling 
back to land after flying seven miles- 
When a doubtful editor wrote to 
Whitehead for confirmation, the in- 
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ventor replied: "Yes, it was a full- 
sized flying machine, and 1 myself 
Hew seven miles and returned to my 
starting- place/’ 

But the flighty if they actually did 
happen, brought Whitehead little 
success. His engine designs, howev- 
er. did eventually appear in working 
craft. But with his flights ignored r 
he gave up aviation and went into 
the concrete business. He died in 
L927, at 53, leaving his modest house 
m Fairfield (an object of planned 
restoration by the Historical Soci- 
ety? and S8. It was not until 1934 
that Stella Randolph, a free-lance 
writer, discovered some Whitehead 
papers and decided on her own. to 
interview possible witnesses of 
those early flights. 

Eyewitness reports 

Combing the Bridgeport area, she 
got affidavits from several people 
who said they had seen Whitehead 
fly in 1901 or 1902. They included 
Whitehead's mechanic, Anton 
Prurkner; the copilot on the alleged 
disastrous Pittsburgh flight, Louis 
Darvarich; and several who had 
been boys back then; Thomas 
Schweikert, Junius Harworib, Joe 
Ratzenberger, John Lesko, Alexan- 
der Gluck. Michael Werer and John 
Ciglar. A mysterious lapse came in 
the form of a denial frum James 
Dickie, supposedly a rope holder on 
the 1901 flight, who said: iJ I was not 
present, and did not witness any air- 
plane flight on Aug. 14, 190L" 

Over 40 years ago. Randolph's 
book entitled Lost Flights of Gustave 
Whitehead was published, but won 
the inventor no recognition from the 
Smithsonian Institution or other 
aviation historians. But years later, 
in 1964, the Whitehead story got new 
impetus from the officers of the Con* 
neetieut 93 loth Air Force Reserve 
Sq uard on, who were doing research 
with the Connecticut Aeronautical 
Historical Assn. Sparked by one 
reserve officer, Maj, William J* 
0’Dwyer of Fairfield, another 
project was begun to take affidavits 
from people who claimed to have 
seen Whitehead fly some fly years 
earlier. Helping the effort, author 
Stella Randolph supplied her notes 
and files. She was already at work on 
another book that came out in 1966: 
The Story of Gustave Whitehead : 
Before the Wrights Flew. Again, it 
defended Whitehead's original 
claims. 

In 1966 author Randolph and Maj, 
0 1 Dwyer were the guests of White- 
head's original home town, Leuter- 
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When Skit ini reduced ihe first portable electric saw in 
America n was built to be rugged and efficient. And 
most of all. durable We thought it was the right way 
to build tools over 50 years ago. and we feel even 
stronger about it today When we developed the Skit 
SandcaC we combined the handling ease of an orbital 
sander with the muscle of a bell sander And we 
engineered our Skil cordless drills to have the power 
to drill hundreds of holes on just one charge So 
whenever you buy a Skil power tool, you can count on 
getting a working partner that will stay with you a long, 
long time. 

and last and last. 
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WAS WHITEHEAD FIRST? 




The first ultra 
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Home-town hero 

Today members of the Connectb 
cut historical group ^titl like to talk 
about Whitehead- Hi reel or of muse- 
um development for their main en- 
terprise, the Bradley Air Museum at 
the Hartford-Springlield Airport, h 
Harvey tl. Lippincult, who takes the 
position that Whitehead should have 
a place accorded to him in history 
without diminishing the fame of the 
Wrights or any other aviation 
greats. 

Historian Lippincott, a casually 
professional man. Takes a calm view 
of the Wh itehead controversy. Many 
people rah the claims a hoax, point* 
mg out such harebrained Whitehead 
schemes as a helicopter fitted out 
with a huge screw that was sup- 
posed to spiral straight upward, or a 
different helicopter with (in propel* 
lent, or his experiments with motors 
powered by gunpowder, which soon 
lost ham the love of his [' airfields 
neighbors. 



shausen, in Bavaria, Visiting ti re 
ce fitly dedicated W>i*skopf this non- 
Anjjlieized real name} Hangar At 
one Bavarian airport, they watched 
a scale model of Whitehead's* N T o. 21 
dying under radio control. 






“He was a mechanic with ingenu- 
ity and perception/' Lippin colt says. 
"When the wing edge of a model of 
No. 21 is bent," he notes, their is a 
definite aileron* or warping, effect — 
so he did have control/ 1 As for the 
eyewitness evidence that Whitehead 
did fly in 1901, Lippincott will only 
comment P “The sources are all dead 
now/ 1 

Considerable skepticism 

A more technical criticism of 
Whitehead’* flights is involved with 
the question of whether there was 
any flight beyond that produced by 
the “ground effect" cushioning of air 
beneath the wings at low altitudes. 
Lippincott recalls that “no witness 
said he did much in the way of turn- 
ing/' As for the later seven -mile 
flight in No. 22 p Lippincott says, “We 
think that's poppycock/ 1 

The historian suspects that Stan- 
ley Yale Beech, who put money 
behind some of these flights, exag- 
gerated the claims of success. hl He 
wrote that fiction just to make his 
own investment in Whitehead look 
good/ 1 

Without taking any sides, Lippen- 
cutt also explains how Whitehead 
apologists explain the lack of photo- 
graphs of any craft in flight: Flights 
were made in dim. predawn light 
(Pt&ase JliVH ro pjQfr 
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and, anyway, ordinary cameras of 
that time could not make stop -action 
pictures, 

Summing it all up, Lippincott be- 
lieves that Whitehead was a "dedi- 
catedp resourceful early experimen- 
ter. He used the cut-and-try method 
in trying to solve the problem of 
flight, with backers who made exag- 
gerated claims for his work— we 
have pictures of 14 different White- 
head planes/* But there are differ- 
ing views on what constitutes real 
flight- 

Charles Gibbs’Smith of the Smith- 
sonian Institution says a plane must 
travel “at least l r 30Q feet’ 1 to qualify 
(which actually rules out all the 
Wrights' attempts during the entire 
day of Dec. 17, 1903)* Lippincott 
doubts that Whitehead ever made it 
all the w ay, 

Wrights were scientific 

But Lippincott still admires 
Whitehead and his helpers, ''His 
mechanic, Pruckner, said, fc W T e eye- 
bailed it. p Nobody measured it pre- 
cisely. Whitehead Was a tinkerer, 
like Glenn Curtis— a mechanic, not a 
scientist. The Wrights mere scientif- 
ic. They had wind tunnels, studied 



wing shapes and propellers, and 
measured and photographed care- 
fully. Whitehead did not develop a 
science of aerodynamics as the 
Wrights did, not setup a for mal proof 
he had flown, nor found a school to 
teach others, nor a factory to build 
his planes. He did sell his engine 
designs, but did not keep advancing 
over his early work, as the Wrights 
did. So they do deserve credit still as 
the fathers of fully controlled, pow- 
ered flight. 1 * 

All that is today of Whitehead 
planes is one transmission gear, one 
distributor from an night-cylinder 
engine, a helicopter rotor blade and 
two wooden fitting patterns. Some- 
where in the Farmington River 
there is also an entire Whitehead 
engine that was washed out of a 
garage in a 1955 flood. 

Lippincott emphasizes that the 
association takes no stand on the 
Whitehead claims He does say h how- 
ever, "Gus needs a pat on the back 
for a hard try. All his money went 
into his work, and he took a lot of 
ridicule. That ‘Crazy Whitehead 1 
nickname hurt him a lot. But he 
made the mistake of not keeping a 
scientific record.” in 



And before Whitehead? 

History does record other powered flights 
and claims besides Whitehead's (hat go 
back a long way. beginning with Ehe ball ik e 
cratts oi Clemens Adar Thai flew t60 feet 
under si earn power In Fiance in 1890. Diri- 
gibles start much earlier: According lo The 
Encyclopedia Brittanies. "The beginning of 
mans practical conquest of air" was Heon 
Giflord's steam-driven airship In an TS52 
voyage from Paris to Treppes. Otto Ulien- 
thaf, an klgl cl young Whitehead, made 
some 2,000 unpowered flights in gliders of 
a type that wwe eventually modified tor use 
with gasoline engine LtlientheE tost his life 
in one ol them 

Octave Chan ute, a Blend of the Wrights, 
made around 1 .000 similar glider flights on 
The Indiana. Dunes of Lake Michigan in 
1 896 and 1 697 Thai also helped bring about 
powered f light Only a few weeks before the 
Wrights' success on Dec. 17. 1903. Samuel 
P. Langley was dunking his powered 
"Aerodrome 11 in the Potomac near Wash- 
ington. D-C- By (he lime This plane flew, a 
decade after— by which time Langley was 
dead— the Smithsonian, which had backed 
it, billed It, "Ihe first airplane capable of sus- 
tained free Flight with a man ." This endorse- 
ment ol Langley's craft so angered Orville 
Wright rhai he sent his J, Flyer" to the Sci- 
ence Museum ol London, ft stayed there 
until the Smithsonian apologized for the 
atfrom to ihe Wrights 20 years later 
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BREWED AND BOTTLED IN CANADA, imptrfltd by MJUlrl Importing Co., kit GrtMT Ntxk, N V 



Thirsting 
for the best of 
Canada? 



Make sure it’s 
Molson. « s 
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3 aerodynamic 
devices for 
better mpg 



HEADLIGHT 

COVER 



These air dams, side skirts and 
headlight covers certainly do work, but 
the payback period may be too long. 



GROUND- 

EFFECTS 

sxmt 



PAW 

' EXTENSION 



W e started with a totally stock 
Renault LeCar, newly tuned 
up. and established a baseline of 29,4 
mpg over our lest course (a combina- 
tion of divided highway and country* 
roads). The driver remained the 
same throughout the test- This was 
in warm weather and we had the 
sunroof open, Renault's fabric sun- 
roof opens up an area 34 inches 
square, and closing it improved mile- 
age by 1.5 mpg. This is graphic proof 
that smooth airflow is essential to 
good fuel economy. It was also a ter- 
rific bargain— a S, 1-percent im- 
provement in fuel economy, abso- 
lutely free. 



In order tor a front air dam lo be realty effec- 
tive, It must almost touch the ground. 



Introduction to the 
high-mileage files 

it seems that wherever you look ihese 
days, there's somebody huckstering a 
product lo increase your car's tuel 
economy. Some of these products 
work, some don't, Bui how will you 
know, without buying one and trying 
it? 

You'll get the answers in the High* 
Mileage Files. Our staff will investigate 
alleged gas savors in a real-world trial 
of carefully monilored driving. Well 
monitor fuel consumption with three 
2emcoZT*3 driving computers, accu- 
rate to one-tenth of a gallon. 

We hope to tell you what works and 
wnal doesn’t, wheiher it’s worth the 
price, whether if holds up over the tong 
run. whether it will affect your exhaust 
emissions and performance, and 
whether It will save you enough fuel to 
make It worthwhile 

II you find a gas-saving device that 
you'd like to know more about, or if 
you 1 vp had good luck wiih something 
which increased your mileage, drop us 
a note and we'll try it oul. Write to the 
High- Mileage Files, Popular Mechan- 
ics. 224 West 57th Street, New York, 
N.Y. 10019. 



Smoked headlight covers may be illegal in 
some stales, but they do improve mileage. 



Produced by an PH Auto D*pL 
T*fl: Rich Taylor 



Next, we added a front air dam, 
made for the Renault by Kamei. We 
had to drill seven holes in the 
Renault bumper, but bolting the 
dam uu was very eaty. The Kamei 
air dam worked. Over our test loop, 
it consistently added 1.0 mpgi Be- 
cause it is made of fairly' thin, 
molded plastic, however, the Kamei 
air dam was vulnerable to vibration 
and impact. It broke twice around 
the mounting bolts within two 
weeks and had to be re bolted. 

The Kamei air dam added about 4 
inches to the bottom of the LeC&r 
bumper. But aerodynamic theory 

{P tense lorn jo pay? B2j 



DECEMBER 1901 ?? 




sag 

ijnuj \i-6 

IS***. 



FORD DrVISiON 





V 


A9 


a 

i 




ST' 

■L*yt 




iCC 


jmi 

&< 

Ij. # 


i, irtfl0^ 


iw 


SSSESSf 


tVAT 

■ L - 
*■ 









ter. 



ah 



la 



Introducing 
the Sinclair ZX81 

ilf you're ewer going ip buy 
5 personat computer, now is the 
bme to do 11 

The new Sinclair 1 2X01 19 the 
most powerful, yet easy 'to -use 
computer ever offered for anywhere 
near lire price only $149.95 - completely 
assembled 

Don' He e me price fool you. The 
ZXBl ha&JusE about everything you 
could ask lor in a personal computer 
A breakthrough 
In personal computers 
Tne ZX8t 1 $ a major advance over 
the original Sinclair ZX8 0-tfie world's 
laigesl selling personal computer and 
the first for under $200. 

In lack the ZX81“s new BK Extended 
BASIC Offers features found only 00 com- 
puters costing iwo or three times as much. 
Just look et what you get 

■ Continuous display, deluding moving 
graphic.? 

■ MuMi j dJmen.Mnal siring and numerical 
arrays 

■i^utvhippifta iftd feafldlmo ■h'li'© waTydii c*ft«iDCiPfa 
lor tv and£«aHeni, AC«d*piw, *nd frREE mjnyai 



J Vathema treat and scientific functkms 
accurate to 8 decimal places 

■ Unique one -touch entry of key words 
like PRINT. RUN and LIST 

■ Automatic syntax error detection and 

easy editing 

■ Randomire function useful tor doth 
games and serious applications 

■ Built-in interface for ZX PrJn ter 

m IK of memory expendable to 16 K 

The ZXSl 15 also very convenient 
to use It hooks tip to any television set 
to produce a dear 3-2-eolumn by 24 Him? 
display. Arid you can use a reguta r 
cass^ne recorder to store and recon 
program 5 by name. 



If you already own » ZXSO 

The BK Extended SASIC 
chip used m me ZX& 1 it avaiiabbe 

at a pFugHn replacement lor your 
ZX8Q lor only S39.9 5, plus shipping 
and handling— Complete with new key 
board overlay and the 2 x 01 manual. 

Sc in just a few minutes, with m> 
Special skills or tools required, you Can 
upgrade your ZX80 to have all itio 
powerful fe a Eyres of the ZX8 1 (You’ll 
have everything except continuous dis- 
play. but you can still use the FAUS£ 
and SCROLL commands |q gel moving 
graphics.! 

With the SK BASIC chip, your 
ZX 50 will m® be equipped eo use the 
ZX Primer and Sinclair ac 

Warranty and Service PtogntVT* 

The Sinclair ZX&i is covered by a 
iQ-tfay money-back guarantee and a 
limited 90-day warranty lhar includes trei 
parts and labor through our national 
service -by-mail facilities. 

* p QCfci ffctjt apply 10 ?Jl&1 krfi 




NEW S0FTWAfiE;S j nr:1aii h&3 
published prerecorded prO' 
grams on cassettes tor ydu r 
ZX0I, orZXeOwirhSK BASfC 
Wei re constantly coming ou I 
wilh new pjograrnSr so we ll 
send you our Fates! *ortw*r* 
catalog wrth your comouter 



ZX PRINTER: The SrnClair ZX 
Printed wifi work with your ZX&1. 
or IXJBO with BK BASIC M wffl 
be available m nie near future 
and will cOSI less [ban $100 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer. Ehe ZX81 Is expand* 

able Sinclair's memory 

module plugs ng&it onto me 
back of yourZXei (or ZXflO. 
w,[h or Without e* B ASf Cl 

Cost te $39 9$, plus Shipping 
and handling 




ZXBl MANUAL; TheZKOt 



comes wtEh a comprehensive 
i&d-pae^ programming fluid# 
and operating; manual de* 
signed lor com bag^nrlErs ai*d 
experienced computer users 
A $10 95 value, iis yours Free 
with me Zxei 





Introducing W 
the zxbi kit m 

if you really want to 

t&vf} fPonf?y. flnO you enjoy 

bonding electronic k:Es you 
can order mo ZX8l an kil dorm 
f o r the incredible price of jusl 
$99.95* It's the same, full -fealu rad 
computer, only yo u p ut it toge lhar V 
yourself We'il send complele, easy- 
to -follow instructions on how you can V 
assemble your 7X6 i m just a few Jiour&l 
AH you have u» supply is the spidering iron^ 

How to order 

Sinclair Research is the wo-rid’s larg- 
est manufac Surer of persons! computers 
The 2X81 represents the latest 
technology in TnicroelGCironics, and it 
picks up right where the ZX80 laf! off, 
Thousands ate selling every week, 

We urge you lo placa your order 
for the new ZX6t loday, The sooner you 
order, me sooner you can start enjoying 
your own computer 

To order, simply call out toll tree 
number, and use your MasterCard or VISA 
To order by maP, please use the 
epupork, And send your checker money 
order, we regret that we cannot accept 
purchase orders or CO O s 

CALL 8D0- 543-3000. Ask for op- 
erator #$09 In Ohks ca lE SOO-S82^36 a 
I n Canada call 513-729-4300 Ask tor 
operator #500. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These number? are for orders 
only. For information, you most write lo 
Sinclair Resea rch Lid.. One Sinclair Pia^a 
Nashua, NH 03061 



AD CODE 



PRICE! QTY AMOUNT 



NAME 



OTWSTATE/ZJP 

T U S EJOJWl 



f w . 7 


$149 95 






ZXfll Kill 


99.95 






6K BASIC chip (for 7XS0) 


39.95 






Memory Module (for ZX81 or ZX&Q) 


9995 






Shipping and Handling 


495 




$495 


r -_ — ■ — To Ship outside USA add $ 10.00 








WLV - TOTAL 

MAIL TO: Bincisrr Research Lid , One Sinclair Pla*a Nashua, NH 




; 03061 








3 aerodynamic devices 

tCortitnued from paqp 77J 

says that the more air you can keep 
from flowing under the car! the bet- 
ter your mileage will be. So we added 
another four inches to the bottom of 
the Kamei air dam. by bolting on a 
flexible rubber skirt made by Gila 
River Products, 

With this modification* static ride 
height was now only about one inch 
off the ground. This lash-up not only 
looked funny, il dragged the pave- 
ment over even the smallest road 
bump, as well But it greatly im- 
proved aerodynamic performance. 
Bringing the air dam down to meet 
the pavement was worth an addi- 
tional 0,8 mpg over the Kamei air 
dam alone, or 1.8 mpg over the stock 
Renault. 

Why don't the cur companies do 
this? W r elb because nobody would 
drive their cars. This air dam scrap- 
ing the ground was unbelievably 
irritating— our driver couldn’t wait 
to get out of the car. By the time the 
to stt was over, the bottom edge of the 



Tune-ups ami the 
way you drive 

Ft Joes pay to Keep yotir car in tune, just a* 
the sparkplug companies have Own telling 
us all these years. Witness our Renault 
LsCar It came t Q us in sluggish running 
condition, wilft a tendency to stall al idle It 
was also delivering a pathetic 21.2 mpg. 

A luna-up revealed mat the ol&clronic 
sensor Tor Ihe exhaust gas recirculation af- 
cult was disconnect By fixing this, add- 
ing new sparkplugs, setting the liming and 
charging she cmI. we were able to bring [he 
mileage up lo 25.6 npg. That's a full 20- 
pereent improvement, but it was still 
nowhere near the car's potential 

At that point, we changed drivers for she 
duration of this lea. The cars mileage 
Immediately went up io 23.4 mpg r an addi- 
tional increase of 3,3 mpg and 1 4. a percent 
over our previous findings. This improve- 
ment had absolutely nothing to do with the 
car itself; it was strictly a mailer of driving 
technique. 

The lessons learned twn this are cl&ar. II 
you went to save gas. you have to keep 
your car in lip-lop tuns and recognize that 
your gas mileage also depends on the way 
you drive 

The irony ol the entire situation is ihei 
while the car manufacturers ere spending 
billions of dollars to achieve a 1- or 2-mpg 

inemutf, you can nftgota thal gain easily by 

neglecting regular maintenance or by hot- 
rodding around. 



air dam looked like black shredded 
wheat from dragging aerobe asphalt, 
and the d river involuntarily winced 

every time he spotted an approach- 
ing bump. On a race track, it might 
be a different story, but for the 
street, there's a practical limit of 
how low an air dam can be. 

Gila also makes heavy rubber side 
skirts, which bolt on under the rock- 
er panels between the wheel wells. 
The concept is the same as that used 
on "ground effect 11 Indy and Formu- 
la One racers. The front air dam pre- 
vents airflow beneath the ear; the 
side skirts prevent the air from flow- 
ing argiind; the nose and front 
wheels and then slipping in under 
the sides to create drag. 

On the LeCar, the Gila side skirts 
ride about three inches off the 
ground, which is high enough to 
keep them from bottoming. 

The side skirts look silly, but they 
do work. Used with our homemade, 
ground-scraping front air dam, the 
side skirts added another 0.G mpg to 
the total. To be honest, that's more 
than w« ever expected. 

Finally, we added smoked plastic 
covers over the Renault's head- 
lights. Like the lights on many cars, 
the Renault's are set into chromed 
bucket* which look like they might 




The "Eve ready" 
"Commander" Lantern 

A portable fluorescent light in a 
practical lantern Great ior indoor 
and outdoor use Powered by two 
6-volt batteries, or from a car 
cigarette lighter [see package for 
details to purchase the cord set 
adaptor]. The Commander goes 
anywhere, it's versatile and 
dependable. 



commander 

FLUORESCENT 

LANTERN 



ONE NO 5009 lANTEGN 
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EAERGlZER 

DISPOSABLE 

FLASHLIGHT 



> ana the kids 
• this Christmas 

The "Energizer" Disposable Flashlight 

A tiepen idable brtgh l . d ear light S m 3] I enough 
to fit in a purse, pocket, or briefcase Compact 
convenient and complete 

The "Energizer’ A A Pen light 

A handy little flashlight Perfect for a pocket 
Always available to shine bright and dear 
Powered by two Energizer AA batteries that 
are included. 
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catch ( he wi tid. They do. Covering up 
the headlight buckets with a set of 
SuperCovor headlight covers added 
exactly h_2 mp g to our total- 

A 1 E loget he r — pave vnem&wee p 
mg front air dam, side skirts and 
headlight covers— our aerodynamic 
changed were worth mpg, raising 
(he Renault's mileage from 30,9 mpg 
to 33.5 mpg, That represents an 
i m p res si v e i m p rev em ent of HA 1 pc r- 
Cent. at u cosl of $175 and an hour*** 
time* That raise a the inevitable 
question: Was it worth it? 

Well, the full air dam was annoy- 
in]? on everything except super- 
smooth, billiard-table roads. The Kit- 
m ei air dam broke at the mount* and 
had to be removed after six weeks* 
The headlight covers are illegal in 
most .4 1 Eiles* ;tnd because they're 
tinted* must be removed at dusk in 
order to use the headlight* at &LL 
Only (he t!ila aide skirls seemed to 
be troublefree — but they're ineffec- 
tive without a ground-scraping 
front air dam. 

These aftermarket aerodynamic 
aids make sense only if you drive 
almost exclusively on smooth high- 
way* since they don't have a measure 
able effect at speeds under 25 to 30 
mph. Even then, if you figure gaso- 
line at Si. 40 a gallon,, it would take 




Zemco ZT-3 driving computer (mourned 
under the dash) monitors fuel consumption. 



49,S0O miles of highway driving be- 
fore you'd have paid for the air 
dams, skirts and headlight covers. 
For the average American driver, 
that's a four-year payback period, 
not counting the time spent idling in 
city traffic- To be honest, your mon- 



ey would be better spent on more 
frequent tune-ups and fresh sparks 
plugs. 

There is another way. For a few 
dollars, you can buy a couple of 
pieces of scrap plexiglass at the lum- 
beryard and make your own head- 
tight covers. The SuperCovers Aire a 
"universal tU* ,p which means they 
must be jigsawed to fit your particu- 
lar car in any cast!. Homemade clear 
Plexiglas rovers cost very little* and 
you can gel away with leaving them 
on at night* as well. 

The rubber t?iia skins look very 
much like the rubber baseboards 
sold in any discount-star# paneling 
department- With a few dollars ami a 
few minutes ingenuity, you can fab- 
ricate your awn flexible air dam and 
side skirts (hsil will work jusl as 
well. You can duplicate the fuel sav- 
ing. but not (he expense of these 
aerodynamic devices. PM 

AFTERMARKET AERODYNAMIC DEVICES 

Kamfri from spGitor $45.09 

Kama* USA, 300 ManfcrwGse Ave North Hawn 
Conn 06473 

Gite front rtirl 541 

Gt(i Srio BkiilS J66.B& 

Gi Pj Rivor PTOdUtfe. 6615 WSSJ Boston 51 Chan- 
dlw, Ar2 S5224 

SuperCover h^atfighl covers S1&.96 

The Sslum Corp-. 2££i Rom Way. Tacoma, Wash 
9S4&1 
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Warning . The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health 
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Production cars, kit ca f s or 
custom coachwork couldn't fill the bill — 
so these men built their own. 



1 1 i oak Bill T i s h m ;a n 
tfigtll jf. L :)Ts to- fulfil hi& 
eacciall working 1'iitn 

a [i thoto of INi? ori^irijl 
car { low or r ig h I ) 1 1 

s a one-aT-a-Himi 
^how car which wV3i 
dost rayed soon ftlEer 
it wav shown in 193 1 



B ill Tishman is not your average car 
fancier. The grandson of Julius Tish- 
man, founder of the huge, worldwide Tish- 
man Realty and Construction Co., has 
made a habit of putting his full effort into 
whatever project he is involved with. The 
result of eight years of this latest effort is 
what he calls the Essence of Bucciali, a 



classically elegant bit of coachwork which 
seats two and which is mounted on a thor- 
oughly modem chassis and drive train. 

“Though I continue to pursue other 
interests, I always return to classic cars,” 
says Tishman, “I purchased a 1929 Rolls- 
Royce Phantom It touring car, as well as a 
1929 Marmon Speedster and a 1931 SS 
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Randy Barry’* Chevron BIO 

"I Mli drink And steep test cere," Rendy 
Berry says, "and I don't compromise on quality or 
ueembty." H <* tube-frame chassis Chevron will 
do 200 mpln with die right engine and gearing. 



Mercedes- Ken 2. However, my atten- 
tion kept being drawn to one car in 
particular." 

That car was a 1931 front-wheol- 
dri ve Kucciali, displayed only once — 
at the Paris Auto Show that year — 
and heard about since only in rumor. 
The Bucciali was one of the final 
products of the Bucciali brothers, 
who built some fine touring and rac- 
ing cars in France, 

However, this car never made it 
anywhere but that Paris auto show. 
It never came to American shores, 
and the only one built was destroyed 
many years ago. 

But Bill Tishman found the only 
picture of the car that existed, past- 
ed it to the wall of the shop where he 
stores his other classics, and set out 
to build a copy of the Bucciali. You 
can do that when you have lots of 
money, and though Tishman doesn’t 










The tandem, tmrq- w te r Fear* l* 
powered by a 175-ce Honda motor- 
cycle engine and gets SO mpg on 
tfwt highway, 60 fn city driving. 
The fiberglass-bodied trike 
boasts a top and of 93 mph. 



like to talk about it, sources close to 
the project say that over eight years 
Tiahtniin has spent between 
$600,000 and $650,000 on this single 
project. 

Tishmtti's Bucciaii is powered by 
a turbocharged. Chevrolet VS. 350- 
cu.-in, engine. Essentially a modi- 
fied Blazer power train, the car 
has four-wheel drive, power 
four-wheel disc brakes and front 
and rear antisway bars. 

The engine produces 304 hp at 

4.000 rpm. The car sits oil a 140- 
in. wheelbase w-ith a 2 19-in. 
overall length; it weigh* close to 

6.000 pou n d s , Wheel s are spec sal- 
ly cast aluminum. The body is 
hand- fabricated steel, interior is 
leather, and a Steuben crystal eagle- 
m ascot radiator cap lights up at 
night, 

Tishman is currently showing the 







Vector's cockpit (be- 
low, left) resembles 
met Qt s |si fighter. 
Twin-turbo, 350-eu.- 
In. Chevy V6 (far left) 
cranks out €50 lip. To 
keep car from leaving 
the ground at speed, ■ 
negaUva-IItt wing Is In- 
stalled At rear (left). 
The materials and corn 
slnjctkm lechnlquH 
reflect the aerospace 
Industry; many pane 
are riveted and glued, 
rather than welded. 




car at museum openings, auto shows 
and design colleges around the na- 
tion. 

Chevron 815 

Randy Berry has been carrying on 
a passionate love affair with hyper- 
fast erotics for as long as he can 
remember. He has owned a Shelby 



Cobra, a Lola coup^, eight DeToma- 
so Pan ter as and a Ferrari. 512M. 
And yet, as awesome as these cars 
were, they just weren't awesome 
enough. He decided* 12 years ago, 
that he could do better. 

Berry set himself a nearly impos- 
sible task — building a hyperfast 
race car with all the tract ability and 
creature comforts of less exotic pro- 
duction cars. Imagine negotiating 
downtown traffic in a poorly venti- 
lated McLaren Mfl GT mated to an 
unsynchronked gearbox with 
straight-cut teeth. It's Jike bringing 
At til a the Hun to a church social. 

Berry's first project was the Chev- 
ron BIG. He started literally from 
the ground up and built his own 
tube-frame chassis covered with 
stressed -alum in urn sheet panels. 
This is called semimortocoque con- 



struction and Berry uses this meth- 
od, rather than the race- version full 
monocoque. because the semimono- 
coque holds up better in the real 
world of potholes, frost heaves and 
highway expansion joints. Full 
monocoque, with its stressed -alumi- 
num box sections, works fine on the 
race track, but loses its strength on 
Main Street 

The other bits and pieces come 
right off race cars. These include 
highly durable* precision-built hub 
carriers, A-arms, massive venti- 
lated discs and steering racks. 

The tub on the Chevron was wid- 



Produetdi by Ih* PM Aule Burt. 

T#U: Tony AfiSAOU. AulG Etfrtor; 
JdJlrt EtflndgA; Ray Kamtflflfs' 
Steven Parker; Rtqh Taytar 
PM Oo^ey. Hfry Hamilton 
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StalnlflBMlMl, brshStd aircraft hom and 
conr w ddra (top) keep fluids c!rcul#t- 
Ing In Bucclall. The car has running 
water for the bar. This Is Jusl pert of wiring 
system (above): ell of It I* hand-loomed. 



ened from racing specs to allow two 
adults to sit comfortably on Recaro 
seats. To keep driver and pause lifter 
from baking in the sun or freezing in 
winter* he installed production air- 
conditioning and heating 
Squeezing these items into an 
gine compartment that was never 
built to house them is, according to 
Randy, an exercise in creative pack- 
aging- 

The race car's non synchro Hew- 
land transaxle is swapped for a ZF 
five-speed with synchros so he 
doesn't have to heel-and-toe his way 
into parking lots and driveways. 

His first attempt at building his 
personal supercar was so successful 
that eventually he found himself 
bombarded with requests 
to make copies. He was 
literally forced into 
opening tip a busi- 
ness. 

Since then, he has been 
in the business of making 
some other people’s dreams come 
true — sort of a Fantasy Island for 
high-rolling addicts of speed. 

He currently has in production 
authentic replicas of the Chevron 
Bib. Lola MK til K. Ferrari nil EM, 
McLaren M6GT, DeTomaso Pantera 
and Lamborghini Countach. 

All the cars use hand-built tube 
frames and two of them, the Chev- 
ron and Lola, are also available on a 
V W Beetle platform for low- rollers 
who like to look sharp. 

All the bodies are line-far-limi 
reproductions in fiberglass* or as in 
the case of the Lola, are completely 
original, 

Wiegert calls his firm Marauder & 
Co., but we think he should call it 

f Pfaase luw fa gem iSfe 



The Bugg fall's 6*00Q-pound bulk Ip pushed 
by a turbocharged SSOCu.dn. VB Chevy 
engine, that produce* 304 hp {right}. 



RKfr eLOC Ci 



I r s really a prafty normal car nuf*i*rwfit 
‘What K t took too Meat rating c w I 
could And, end had 0 converted for ssieot 
ueeT It would be tie uttmme stteei 

hiArfiinA 1 -j. ■— j- * liji- — ■ mmkl 

mscninOp nppri l ( r iViiPTifli "HNSfli- 

enthusiasts from tool ng died sandy over* 

■ujUjijJ ||L|b |4%]j| [■ uu|Iju| rfl ■■ LJi Qa 

like ms n spsnso nw , rr6'y. pu* 
whet rf you not only had the dream, bill 
cash to make it all happen? 

Watt you'd be Sidney Prank. Frank is a 
Canadian uvionittr ttvttw in London 
who has a house In southern Prance juat an 
he can drive teat on It* Weekends. Thef's 
where ha keeps his Lesiftorghini Countadi 
and Ferrari £12 Boxer But thcee are just 
Interim toys until he firishes hta dream. 

Frank's dream 13 pfsty sleep. The fl(j-jrs 
he uses is 200.000 pmndg, at roughly 
1450,000 What he's dene is bought an otd 



lota m Mk MB tfweafe from lota In 
England. The car wee built tor LeMsns. but 
never finished its a pretty typical rrrkl 
engined Con-Ara/Endurance racing chas- 
sis from the early 70s, designed to com- 
pels wrth Porsche $!?■ and Ferrari Sijfcs. 

Frank brought the chassis to (he Swiss 
cusiomizw Bosrro— most famous by hta 
BMW 328 replicas— and Shame fined it 
with a 454'cu.-lfl, , 62$-ha Chevy big bfocfc 
engine. 

The body tor this racer is being buili by 
EduerdO MctwMIi. the son of Plait? Mrctie- 
sew, who designed the Triumph TR-4 and 
the original BMW Ml, among others. 

Frank expects 220 mph,e good 40 to 60 
mph l&glar than hie Lamborghini orFenari- 
Qh. yes, once it's built, hell have 10 find e 
name tor V." 
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Celebrating its 50th anniversary 
this year, the historic Piper Cub is still up to its old tricks, 
delighting pilots and spectators with its am able manners 
antic ways and indestructible will, 

by John K. Lancaster 



tif excellent* hy which other aircraft 



nre judged. 
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hvi?n mure amiiznit; is the loti 
That nil vem> ufler it Jjr,[ fW on 
>un« 15. mi. rht.- Cult is not only 
still being marie, hi ie s i<sentiuJ|y 
t hr r-iiirse airt-nrii today rhai m wis 
htuk (hen. The only \m>k r.liiftr 
in the pre^iu-dm Super Cub 
are a mure powerful engine, modem 



instrumentation and a few struc- 
tural ret mem tins— rc-markubJe Us 
Tirii-my Eo [i tmh timeless design , 
r.irueivt-d jis n sfi ti*± inexpensive. 
i^ii pJnte t miner, die Fipert'iih ha^ 

proved iUell (ii I 1 n ■ iirie cif I he ntosE 
sutm^riil mri v er^iti i:r uirmifl t\er 
Firnduceri hi the hit* tth,, p; wa* El 



flying tv hit the MudeF T Ford hod 
been lo driving a decide enrfier a 
plane I hiii I i arne as i fofce as any t-> 
bringi iii£ The kifty dream nl jwrsmuit 
flight within reach of the ( uvf»jie 
man. 

The J’H ful-.. tlie besE known of 
the early models, girohuhlv t<swht 



«> 






.. 



Th« nniqbl* Pips? Cub wii famom for making 
Um ImpouibJ* look saty. Ons daring Piper dia- 
IritKitor regularly Raw ■ J-3 out of hit tmaU, |rsa- 
linsd back yard. Hia trick? Ha tathtrsd tlw craft 
to a pola. raced around In drclti until gaining 
Hying apasd. than ralsaasd lha cable and aailad 
olf over tit* trwtap*, fraqusnby plucking ofl laeva* 
with hla landing gear. (Unforiont iely, hiatory falla 
10 record how Its managed to gat back horns, 
but Um Cub an nolsd tor ha uncanny ability to 
land to a paapaich.) 





more Americans haw to fly than any 
other single aircraft. During World 
War Hi four out of every five U-S- 
military pilots got their primary 
training in a J-3— and fortunately, 
too, for few other aircraft would 
have been ns tolerant of students 1 
mistakes. Original J-fe, lovingly re- 
stored and maintained, are still in 
use at many flying schools— and still 
bringing their bumbling tormentors 
back i n one piece. 

Cub? of various vintage? are ac- 
tive in every corner of the world , 
performing an astonishing array of 
aerial missions— rushing medical 
supplies to a remote jungle outpost 
in Brazil towing glider? in Switzer- 
land, carrying oilmen into the icy 
outbacks of Alaska, delivering engi- 
neers to diamond mines deep in Afri- 
ca. fitted with ski? in place qf 
wheel Cub? brave mountain gla- 
ciers and arctic waatea; on seaplane 
Routs, they ferry fishermen* camp* 
ers and doctors to wilderness lakes 
unreachable by road. 

In 1931, when the first Cub rolled 
tentatively down a rough cinder 

Converted to seaplane use (top photo, 
below), the Cub was— and still la— a com- 
mon tight on l*k« and In barter •. On 
floats or skis, It could terry men and sup- 
plies to wlldernass outposts unreachable 
by other meant. Original prewar Cube rag - 



runway in Bradford, Pa., it was, by 
tod ay 'a sta nd a r d s, shocking ly pri m i - 
live, little more than an overgrown 
mode! airplane. Colled the fcl-2* it 
had a high wing, steel framework* 
wing spars of spruce and a fragile 
fabric covering. It offered barely 
enough room for a pilot and passen- 
ger to wedge themselves into the 
breezy open cockpit, one behind the 
other, tandem style. 

The pilot sal in back. (Instructors 
used to joke abouL putting the stu- 
dent up front to serve as padding in 

the event of a crash; actually, it was 
because e&rly-model Cubs were de- 
signed to be soloed from the rear 
seat so t hat's where the instruments 
were.) 

There were, in any case* few 
instruments to concern a pilot or 
confuse a student. A rudimentary 
altimeter, tachometer and gauges 
for oil temperature and pressure 
were all that showed on the Cub's 
meager control panel. There was no 
compass or airspeed indicator, the 
latter a Luxury trjat wasn't much 
iPtoms* Ju-jft Safe *22J 



ularly show up at couitry tiy-im; the one at 
bottom left la a prized restoration. At bot- 
tom right I* inodcm Super Cub, nol ytviatlf 
different from Its ancestors. The major 
changes: a 150-tip engine, 540^00 price tag 
and— oil, yes— you get a choice of colors. 



A Cub cornea in tore landing on 
■‘the workl ft smallest aircraft 
carrier''; ■ miniature platform 
mounted on top of a pickup 
truck. Stunt* like this thrilled 
ah*how crowds In lh* '30* and 
are slfll being performed using 
restored prewar Cuba (photo on 
facing page was made at last 
summer's EAA F*y-ln at Oeh- 
koah f Wla,f. Though requiring a 
highly skilled pilot, auen feat* 
were not at unbelievable as 
they may hive appeared, con- 
sidering that the plane had ■ 
normal landing speed of around 
35 mph The Cub 1 * familiar yei- 
low garb was Ilka the Model T 
Fond* basic black— it was the 
only rate r you could get. 
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W mos smaQxs! mcun c. 



An L-4. military version of the J-3 Cub (top 
photo, below), a pons » ‘'fearsome'' shark's 
mouth on its now, an adornment mads 
famous by Flying Tiger P-40 pilots. To keep 
student pilots from nosing over in poor 
lendings, some Cubs were given a nose 
wheel (center). H looked tunny, but saved 
embarrassment and broken props. The 
Cub's sparse Instrument panel (bottom) 
had few gauges to confuse beginners. 





Bold new look for a fine old name 



It looks nothing like a Piper Cub, ptrl the 
trim little canard-wng beauty above 
does trace Its bfoodmes to the famous 
Piper name. Called the pat-i , its a rev- 
olutionary new design from Piper Ad- 
vanced Technology, a company 
founded by the tel© Harold "Pug' 1 Piper, 
son ol William Piper of Cub fame. 
Inspired by Pug's inventive genius, it 
was developed by George Mead, a not- 
ed designer of homebuitl sports planes 
(see 500 Milo s on fa Gallons . , . in an 
Air flace, page 02, June ‘80). 



the PA 1-1 is a prototype lor a ltWJ- 
hp, all-composite, sport/business four- 
sealer featuring a canard (nose wing) 
configuration for stall- and spin-resistant 
safety Though il's still experimental and 
no specs are known yei, ifs rumored 
that the PAT-1 is aimed at being com- 
petitive with the Cessna 1 72 and Piper 
Warrior in speed, power, comfort and 
price— with superior performance 
rf fhe PAT- 1 can make a good show- 
ing, it might well shake up the light-plane 
industry . — Shot Gail&ger 
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PM OWNERS REPORT: by mi chael lamm WEST COAST EOITOfl 



FORD EXP 



Sporty, economical and well built — 
but owners think that this car 
needs more zip to match 
its zingy good looks. 



For a sport* oar, mo 
engine nwde more hors epower . 



Owner* lowed overall styling, 

but tom# wanted pop-up headlight*. 





O wners of EXPs really love therr cars' 
styling, they 're jubifanl about quali- 
ty and thrilled about the seating com- 
fort. 

N mighi be e little early to say for sure, 
but judging by responses irotn owners of 
Ford's new two-sealer sporty car, Detroit 
could Just be catching up with the imports, 
after all. Besides praising design, quality 
and comfort, EXP owners also had: a lot of 
good [flings to say abotd fuel economy, 
mechanical reliability, dealer service and 
handling. 

Among the very few complaints we 
heard, approximately 16 percent of the 
owners we surveyed tofd us that the EXP 
engine could do with a few more oats. As 
it happens, the EXP does have one more 
horse man Us parent Escort, but it also 
weighs about 100 pounds more. 

Another grumble came from 9.2 per- 
cent of our respondents— those who'd 
expected better ga3 mileage. The EPA 
stales that the EXP will deliver 29'46 mpg 




Seating comfort, dash layout, high stand- 
ard -equipment content get rave reviews. 



city/highway. Our owners say it's more 
like 2&'38, 

But enthusiastic praise for the EXP far 
outweighed any grousing and, judging by 
owner reaction, Ford has come up wilh 
another Better Idea. 

"Here's a car that's fun lo drive," says a 
North Carolina lire salesmen, “ft looks 
good, attracts attenton and It's economi- 
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cal. I plan to keep my EXP uniil it 
becomes a collectors' item, but for ihe 
moment I’m happy and satisified lo own 
an economical, sporty car wilh appealing 
good looks,” 

And these comments from a New York 
coach and physical-education instructor: 
"The EXP combines economy with style 
I've wanted a sports-type car for a long 
time, bui can’t afford a 280-ZX or anoiher 

rstr like Hint. I'm very pleased with the 
EXP, particularly its gas mileage, style, 
the storage area and handling ,r 

A financial anslysi in Michigan told us, 
- Quality is excellent— a marked improve- 
ment over ihe 1979 Mustang I own. In 
addition, ihe EXP's front-wheel drive 
gives superb cornering and handling 
characteristics. I can't wait for the winter 
to fry (I on ice and snow. I also like the 
car's instrument-panel layout and ihe fact 
that I gel 41 mpg on the freeway." 

Ford has aimed the EXP at young peo- 

fPtease lorn to pap* 128 } 



A NATIONWIDE SURVEY BASED ON 1,030,580 OWNER -DRIVEN MILES 




ffWt-whed drive and 
all-lnd*ptftd«ni euspenelon 
give terrific handling 
and r Id* quality. 



The 27.9 Cu. ft. of 
cargo space can handle 
most hauling choree. 
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THE EXP EXPOSED 

f ' 

This Is ford's first Nu a ssi st slrto* ths 
1967 ThureSsrttrt. tfs derived from ths 
Escort sod shins not only the Escort's 
basic door plan, but ttssngine.ttod po w er 
train, inMpmdtnt soar wd front tu ipst* 
•be, brakes and rsclt snrf pinion ststt» 
log. 

Ths EXP also borrows ths Escort's 94,3- 
Inch whselbass, yst ths sporty co ups 
stands approximately 3 tnchss lossr sod 
M Inches longer, and weighs 100 pound* 
atom. 

Cargo capacity for ths EXP is rstsd at 
27 Ji cu- ft as opposed lo 30.0 cu. ft tor ths 

UCpn TlliCFfEMCn mill I M !*■ Hil 

foidad. 

Ths EXP's sUmdsrd equipment In- 
ipcnoinfiif mil iiwraniB*™- 
tkjn, digital rally dock, mlnioonsolo, 
reclining bucket easts, light grot?, la- 

mots hatch retsase, rear -window Mist 
sr and a standard AM radio with twin 
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Qompltfters — air traffic controllers love them 
and curse them. When working right, computers make 
the job easier, but they have a nasty habit of 
taking a day off without any warning. 

by Neil Shapiro ti ■» : -in 






1 



jtf. 



PW |ui|ii|j i F-fttii. Lu:* 



The crowded skies 
welched over by air traffic 
canhoFIcrs itatfd in 
Ifonl of moritlor scopes 
which show them com 
puier - onhonted images 
of whpl s going on over- 
head The con fro Iters 
must maintain minimum 
S-epacalkon distances be- 
tween aircraff for ihen 
entire flight and see that 
no jircrafl strays off 

course MosI airliners aro 
guided from one end of 
Iheir lligfrl EO fhe other 




T Uf huge room is a dimly In cavern, lilted With 
luturisik technology; glowing screens. color! ul 
keyboards, mammoth grav consoles lhat dwarf alnioM 
ir,.isk the presence or the ciisuallv drt>sed men and 
wi 'men, 

Kneh i'f 1 he air traffn controller* >iis attentive!?, Man; 
"it ”iH' at a screen die screens angled almost vertically 
like glowing green dresser mirrors Others sit in hushed 
groups of two or fhm around horizontal screens which 
resemble circular tabletops like participants in an 
electronic seance. 

K.u !i corn miter wears a headset and a microphone and 



Simulated scene Ol an airliner Hying loo 
tom and in danger pi crashing ml n Ma-nhai- 
i an i a shawn pi-cioiially and ai-to 

{above \ if 1 1 might kmk on a contrpU*f 's 
lCOp-4. The ,J t,QW ALT ' warning would 
flash ovet the plane i fWgtU number (rep re- 
senied by UA991) and a t>pEi would ting — >1 
th* compuler were w&rhin-g properly 





I'M ari &rJCftCI 



Planes flying into ths three New York City area airports (above) enter Into a TRACON 
(Terminal Radar Approach Control) area for guidance. Zones of descent, represented by 
cylinder s, are specified for each aircraft. Controllers keep each plane wlihJn specified 
altitude ranges; TO'tJS, for example, represents 7,000 feet maximum end £00 minimum. 



can be in instant com muni cation 
with any of the planes represented 
on hsa monitor screen. On that 
screen, the planes are shown as dim 
green dashes. Each dash trails a set 
of numbers behind as it moves 
across the screen. 

The numbers trailing each plane 
label it with its altitude, its rate of 
descent or ascent, whether it is a 
prop or jet* its flight number. This 
group of numbers — called a ,fc tag Na — 

is generated and maintained by a 
huge computer located in a base- 
ment below the tense “operations 
floor.” 

Twelve planes are represented on 
one controller's screen— all but one 
private plane under his -direct au- 
thority. Each of the green dashes 
has its associated tag. 

The controller speaks softly into 
the microphone suspended from the 
side of his headset. He alerts a fellow 
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controller seated across the room 
that he is *■ handing off 1 an aircraft* 
passing it safely out of his area of 
responsibility to that of the other 
controller. 

Suddenly, the tags flicker. The 
numbers change rapidly* like so 
many out-of-control odometers* 
then disappear completely. The 
green dashes are now anonymous 
slices of “raw radar, hT 

The computer has gone down* is 
out of the circuit. 

The controller swears softly under 
his bre sth — but i s a I read y m o ving to 
put a 20-years-out-of-date system 
into operation as a backup He scrib- 
bles numbers onto plastic strips 
(called “boats 1 ") arid begins to move 
them on the screen manually. Mean- 
while* he contacts each pilot via 
radio in the first of many repetitive 
position checks. 

This is nothing new— or even un- 



expected, The computer goes out 
sometimes as often as three or four 
times a week— usually for a few 
moments, but hours aren't unusu- 
al. 

If the controller were not so busy, 
he might pause to reflect that 
depending on a computer can be sim- 
ilar to using a hammer made of ice 
on a hot day — the tool may melt 
away long before the job is complet- 
ed. 

Computerized numbering 

The Federal Aviation Agency 
(FAA)has 18 regional air traffic con- 
trol centers in various areas in the 
country. These IS centers are re- 
sponsible for the in-flight guidance 
of ail planes flying under Instm* 
ment Flight Rules (IFR), and this 
includes just about all passenger 
airliners. The trained cadres of air 
traffic controllers in these centers 







The Eastern Region 
Air Traffic Control 
Center (lift) la a huge 
building. Much of Its 
area la devoted to op- 
erations floor (below). 
Large antennas re- 
ceive r aw radar Irene- 
missions from air- 
ports and other areas. 
Computer processes 
ihe radar and adds nu- 
merical information. 



must place much of their mint in 
computers. 

But many times, the computers— 
as in our fictionalized scenario 
above — prove less than completely 
reliable. 

iJ The system," according lo N T or- 
bert Owens, FA A Chief of Ai r Traffic 
Control for the Eastern Region, 4s ts 
tjriile safe-'' 1 



But George Kerr, vice president of 
the Eastern Region of the Profes- 
sional Air Traffic Controllers' Orga- 
nization (PATCO) p gave us u differ- 
ent viewpoint — just a few weeks 
before the recent strike that took 
thousands of controller* off the gov- 
ernment payroll. 

'T don*l want to sound like a mer- 

r Pfe^e 'u m ro pagfi 




TRACQN controllers 
cooperate via micro- 
wave radio with air- 
port control towers. 
One controller helps 
air port schedule take- 
offs, while others as- 
sign planes— as they 
leave ground— to oth- 
er TflACQN control- 
lers. Guidance contin- 
ues until a regional 
center takes over. 
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Refinements improve performance this winter 
—and forecast innovations to come. 



by Bill McKeown olkdqors ewion 



S nowmtibilers will have better choices irnm fewer 
brands this season . Every year, for the Iasi sev- 
eral, more spot! smcit have joined the action with 
sIHk from a smaller number or manufAciurm.The 
five makers that da remain seem to be here to 
staVi and ail bav« upgraded their m ft chine n 
for the coming winter, 

"More from less*' is the trend 
when it comes to building in more 
performance, fkmiUon and speed, 
with less weight to sink in the snow, 

With speeds Thai already top lift inpb 
for family machines arid up to UMJ for racing 
sleds, there's no longer a need for tugger 
engines and mart brute power. Instead, 
re 11 ne merits in durability, engine effi- 
ciency, transmissions and low- wind- 
drag streamlining are features for isl- 
and beyond. In addition !<■ the latest, 
standard production machines, there “ 
are also limited -edit ion prototypes. 
Direct-drive, from John Deere, and 
twin-track, hy Horn hardier, may he 
features on snuwiviohileii to come. And 
the healthy growth ol [he spurt seems 
Bfc" .1! I It DHJ* ’’Mi' 



Moiably quiet and versatile, Kawasam s 
In! ruder has a fart -coo led, J46-CC 
wilh oil irij*clion. 
\ V*il-Rid# suspension 



Long track ai>d law ground prmur# of SkhDoo 
Citation S3 (I alt) otter mow- drift flotalton. Mew 
BUliard S 5 GG (right) ii Ihe line's speedier. 














r.,- 






rUt On* rtd*f Of two, OMt mill Ol 
(rails, Bombardier t e-com mt^di its 
n*W. liquid -cooled Ski- Poo Everest SOU, 
with manual or elottfjfi starling. 








Designed for Moto-Shi and Ski-Doo factory 
foam driven Jacques Vllleneuve and Brad 
HulJngt. l he lUSO-'Bt model with rear wing 
(loft) and new machine (lar Fefl) lor 
both have Iw3n-drsve fraefcs. Powered by e 
new Bom hardier- Relax 340-cc P twin-cylin- 
der liquid-coo led engine, the rVi-inch-wlde 
tracks receive variable I hr usl ihrouph a dif- 
ferential syilem the! works In conjunction 
with the ilHrlng gear. Streamlining changes 
are reported to lower wind resilience, end 
will be levied by factory driven on the S no- 
pro professional circuit ibiv winter. 
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Look what’s happened to stereo—it’s more portable and 
versatile than ever before, and some units even have TV. 



by Fred Petras 




T o most people, a stereo is a compact table- 
top music system, a big console, or a 
group of audio components and a pair of 
speakers. But a look at the latest crop of au- 
dio products reveals many exciting trends in 
the design of new stereos. 

Custom racks and cabinets 

Many manufacturers now offer ensembles 
of components and the furniture to house 
them. Previously, it was up to the buyer to 
choose and match components — even if he 
stayed with one manufacturer These “de- 
signer” systems feature perfectly matched 
components along with the beautiful fur- 
niture. 

The “caseiver" 

Here's a new audio component that com- 
bines two traditional ones. A combination of 



Pictured hero and detailed 
in text are uvevi product* 
the! have changed the ’look" 
ol stereo. The Kenwood 44 
system l« the Aral of Ihe 
lowboy-style, r&Gk-flioynJed 
components- Aiwa 1 * CS S0O 
feature* s super-low, basay 
sound circuit; Saneui GR-M7 
combination cassatlo dock 
and receiver i* called a 
p, cateiver; JVC 1 * PC -5 it a 
eat k >\ five snap -together 
component*; Toshiba 1 * KT-R2 
epasett* not Only record*, 
but haa Two caiaatto-itiaped 
tuner* lo receive AM and FM; 
Sharp 3-M95 feature* 9- Inch 
black and white TV afong 
with ita powerhouse audio; 
Sharp ■ VZ-3000 haa upright 
turntable with two tone 
arm* lo play both aide* of 
a record without flipping it. 



Sharp ¥2*3000 



cassette deck and receiver is used M, 
the heart of a one-brand component 
system— instead of a receiver — or a 
tuner, amplifier and separate cas- 
sette deck. 

Stand-up turntables 

Here's a trend brought about by 
both the downsizing of electronics 
and the demand for stereos that 
take up less space. These turntables 



superior speaker systems and better 
electronics are being used. 

Pocket able carry-alonge 

The hottest trend of all in the 
audio world is the miniature stereo 
cassette player and tiny headphones 
now worn by countless music lovers. 
From a single manufacturer offer- 
ing such systems two years ago, the 
market now supports 20 suppliers. 



ul digital-clock timer. The Model 44 
retails for $i,19fr; the timer is $125. A 
graphic equalizer is also available 
for $225, 

■ Aiwa Modal CS-ftBO portable fea- 
tures <l Acouatic 3D M sound* made 
possible by the firm s Dynamic Su^ 
per Loudness (DSL) circuit. This cir- 
cuit accentuates the low-range fre- 
quencies without affecting the mid- 
dle and high frequencies* for an 
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Components of the PC-5 system (rum JVC can be separated, as 
shown above, and set up on a bookshelf. The hinged front panel of 
Sharps VZ-3000 vertical record player (right) provides access to the 
drive system and cartridges (arrows). Alwa'a portable CS-850 has the 
clrcuh teat urea of a component system, with all control! conveniently 
laid out on ■ single panel- It also has a dlf Hal frequency readout. 





enable you to install a component 
system in a shallow area, such as on 
a bookshelf 

Ml erdoom portents 

Microcomponents — some times 

called minicomponents — have de* 
veloped into a strong trend in the 
audio field, Now, manufacturers are 
making them portable, in some cases 
even designing in a carrying han- 
dle 

Hot-sounding portables 

Large, twin - speaker radio and 
cassette players have been around 
for a few years, and have acquired 

the nickname "boom boxes/' which 
suggests they are noisetnakers. 
rather than music machines. But 
that image is changing 1 now that 
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Al most-stereo TV 

Though stereo TV is not yet broad- 
cast. you can get a taste of it now* A 
few companies offer portables with 
cassette and radio — and TV, The 
TV's monophonic sound is played 
back on the two stereo speakers. 

Those are the trends; following 
are seven representative units* 

■ Kenwood Electronics' Model 44 
Spectrum Series stereo-component 
system exemplifies a new direction 
in one-brand audio ensemble* — 
toward "low-boy" styling, as op* 
posed to the “high-boy" styling that 
has prevailed so far. The system, as 
shown, is comprised of a cabinet fm- 
i shed in simulated walnut and 
chrome, integrated amplifier, AM/ 
FM stereo tuner, cassette decki 
turntable and speakers, plus option- 



extra measure of audio realism. The 
unit uses a flVidnch passive radiator 
in conjunction with four other driv- 
ers. Other features include Dolby 
noise reduction, metal-tape capabili- 
ty> quam-FLL synthesizer front 
end with digital frequency readout. 
12 station presets and a la-program 
taped-music sensor with digital indi* 
eator. It's nationally advertised at 

■ Sanaul CR-M7 caseiver is a table- 
top system. Also available is a semi- 
automatic, direct-drive turntable 
with cartridge arid cabinet in silver 
metallic vinyl finish (not shown in 
the photo on page 102). The system 
has a suggested retail price of 
$900. 

■ JVC'S Modal PC-5 is named “Quin- 

ffVease tu/n iepa-jg rfllj 




” tTWAWI> “ |,e « T l Driving the Mercedes 




The net* 3O0D Sedan (shown here) end \ 
3O0CQ coupe are virtually Identical: to last 
year'* models on the oulslde, hut now 
they've got the turfrotilesel under Lhtf r hoods, 



lbrbodlesel 

300D 



The blown, three- 
liter Five finds 
another new home in 
a less expensive 
neighborhood, 



W hat can you say about a new 
Mercedes? You know it will be 
expensive, conservative,, well built 
and, while not exactly exciting, rath- 
er satisfying in a king-ofithe-rosd 
sort of way. It will al&o look and 
drive — at least in general— just like 
every other car Mercedes has ever 
built. 

Stilh some Mercedes are more 
equal than others, And the newly 
introduced 3G0D sedan, now fitted 
with the three-liter, turbocharged 
diesel engine first introduced in the 
longer wheel base, fi-clasa 300 SD, is 
definitely the “middle -class*' Mer^ 
cedes. (The 24GD is still the ifc econo- 
car r * of the M-B model lineup.) 

The interior of the 300D isn't quite 
as nicely laid out as in its big broth- 
er, the 3005D. The overall look, 
inside and out, isn't as imposing. The 
handling doesn't seem to be as posi- 
tive as on the 3GGSD, and though the 
four-wheel independent suspension 
is similar, it transmits more road 
harshness and noise into the interi- 
or. 

There's also a good bit of wind and 
engine noise, more than you'd ex- 
pect from a $28,483 car. The 30GSD, 
even though it uses the same engine, 
has considerably better sound dead- 
ening. At 70 mph on the highway, 
the 3 ODD sets up a racket which 
makes the genteel conversation of a 
Mercedes owner impossible. You 
end up shouting at each other. Com- 
pared to last year's 30GD 7 the new 
turbodiesel provides a nice perfor- 
mance improvement, of course* but 
we still can't help comparing it to 
the superb SD. which Mercedes 
can’t make enough of to satisfy the 
demand. 

Mercedes has always been known 
for superb quality control so we were 



a little mystified by what we found 
in our test cars. We drove two exter- 
nally identical MODs. One had steer- 
ing which seemed very heavy and 
pulled to the side, a couple of smalt 
gaps in the upholstery — unheard of 
in a Mercedes— and sluggish perfor- 
mance. The other car had very light 
steering, a misfit gap around the 
glove box and only one spring on the 
hood counterbalance (it should have 
two), which meant you had to hav r e 
someone hold the hood up while you 
checked the oil. On one car, both win- 
dows rolled down flush with the 
doors. On the other, the driver's win- 
dow left a half-inch of glass poking 
above the door. This may sound like 
picking nits but, on a car which costs 
that much, you expect absolute per- 
fection, all the way down to a hood 
spring. 

None of this is typical Mercedes, 
and you have to assume that these 
early production cars with the tur- 
bodiesel aren't typical of what you 
will actually be able to buy. But it is 
disconcerting to find that one of the 
great verities of life — Mercedes- 
Bena quality-can slip to less than 



perfection. Isn't anything sacred? 

Yes, Mercedes-Benz performance 
is sacred, indeed. With only 3 20 h p in 
&3 T 0&5-pound car, the300D ia under- 
standably no ball of fire off the line. 
The turbocharger contributes to 
this lack of bottom -end grunt N exhib- 
iting typical "Turbo lag"' at low rpm. 
But when you eventually get the car 
rolling and the turbo wound up. the 
acceleration is surprisingly good. 
From 50 to 100 mph, the 3G0D will 
simply fly. 

And all with that safe-as-housca 
feel which is typical of every Mer- 
cedes. The Mercedes chassis is “un- 
derpowered,” in the sense that it can 
handle far more horsepower than 
the engine can deliver. The result; A 
300L>at 85 mph feels like a lesser car 
at 5E> mph. Almost inevitably, you 
find yourself rolling down the high- 
way far faster than you think you're 
going. 

All this is not to say the 300D is a 
bad car. It's a Mercedes* after &il p 
and Mercedes really has put itself in 
a market where it simply has no 
competition. Think about it. If you 
(Pirn sa turn io papa Jgfl) 



The cockpit of the 
30OD doesn't lack 
creature comfort*. 

Climate control 
and power window* 
are standard. 
Road and engine 
noise, however, was 
more ihen expected. 
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/lit dectf furniture ycu 
make from rods and plywood 

This stylish rod furniture proves that good 
design doesn't always require expensive materials. 

by Rosario Capotosto 



J us! looking al art deco buildings, fur- 
n Mure and Furnishings of the lale 
F 2(te and 3Qs , you know that ihe design- 
ers had fun creating them. Few styles 
have such exuberance built into Kerns 
that are. basically, practical. Working with 
ihe Borden Chemical people, we ihink 



we've captured that same spirit and prac- 
ticality In the lamps and table shown on 
the facing page 

However, the stylishness of these 
projects is only part of Ihe story. Made of 
plywood and threaded rod, they are also 
easy and Inexpensive to build. And 



because all ihree are painted, you can 
readily adapt them to your individual 
decor by simply changing ihe colors. 
Complete plans and building instructions 
for the labia lamp, hanging lamp and roll- 
about table appear on this and the follow- 
ing pages 
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Table lamp 



^egin making the table lamp by cutting out nine 
squares— slightly larger than the finished diame- 
ters of the discs — from a V* x 36 x 48-in. piece of fir 
plywood. Then draw a diagonal line between each 
opposing corner and bore a vVin.-dia, center hole 
through each block where these two lines intersect. 

Next, use a protractor to position the three rod holes 
on the top disc square as shown. Once marked,, use an 
awl to establish the precise boring point, then bore the 
rod holes. Lse this square as a template to bore the 
other squares. 

You can stack and bore several squares at once by 
msertinga VWm.-dia. nail into the center holes to main- 
tain alignment. 

After each stack is bored, remove the squares, one at 
a time. Use a pencil to darken the same hole on each 
piece so when the discs are assembled 1 they'll be prop- 
erly aligned. Don't bore the rod holes in the bottom 
square until the three L /t * l-in.-dia. holes have been 
counterbored on the underside to receive the TeenuU. 
Otherwise, you'll lose the drilling center. 

Next, cut the discs from the squares using a sabre 
saw with a circle-guide attachment. Bore a 1-iru-dia* 
hole in the waste side of the disc outline for blade entry. 
For your cut to be accurate (no spiral, in or out), the 
distance from the pivot point to the guide arm must be 
the same distance as that between the cutting edge of 
the saw teeth and the guide arm. 

Once the discs are cut, fill voids in the plywood edges 
and surface with a wood filler, such aa Elmer's Profes- 
sional Carpenter’s Wood Filler, 

If you don't have a stationary disc sander, you can 
sand the disc edges with a portable finishing sender. 
Just make the simple jig shown on page 144 by tracing 
the top of your sander on a piece of Yi-in. pine and cut- 
ting out the matching hole. Clamp this block to your 
workbench and place your aander In it. 

Bolt the disc-holding handles to the T-block which is 
also clamped to the workbench. Since the discs are held 
between the handles by a Yt-in,-dia, holt, the center 

1‘iPteftM turn ro P&Q& T 44} 



t* p 'HJ0HK2J"DIA 

m 



ROOHOLF 
□ PEACES' 



V e.> i — r 

- 51 .- 4" 1 i 



-Xf 



(TYPICAL! 
U4 Jf -DIA \ J f 
WIRE V / 

K HOLE \ / 



NU1 SFACPNG BLOCK 



s» 



HOLE FAT TEHN 
FDR ALL PISCS 






pm ostof photo; HaMfy Hartman, ttf&ck and white phots: Ihe author projeci design- Boh Pireuntfsehun 



106 POPULAR MECHANICS 








Original home furnishings created lor PM 
readers Include a hanging tamp, table temp 
and roil ‘about utility fable The designs 
are a variation err the art deco theme, which 
t» currently undergoing s revival. 





Howto 

master fine wood 

joinery 



This month s installment takes you through 
two more important joints — dowel and tap. 



by Rosario Capotosto and Harry Wicks vt and * fd - ^ 

W Rhifea V, H>* 



PART 2 



C hances arc you will turn to dow- 
eling* more than any other 
method when you want to beef up a 
joint's strength. Dowels can be used 
in almost any joint from butt to 
mitered — the techniques for unmg 
them remain basically the same- 
The important thing is to master the 
basics. Once you get fundamentals 
under your belt, the more sophisti- 
cated joinery techniques will come 
eaM ty during you r practice- 1 w ith- 

sc rap Sessions. 

Working with dowels 

If you intend to seriously pursue 
woodworking to build your own fur- 
niture, cabinet* and the like, you 
must master dowel joinery. In the 
beginning, you can work with dowel 
centers tin fact, these are often the 
hand test tools in the shop, even after 
you may have more advanced equip- 
ment on hand). However, ns your 
workshop production increases, ac 
will your need for the quicker and 
more accurate doweling jig. 




Uo we ling is the surest way to strengthen a joint in wood. The type machined in, cornet cut to 3-in. length. Joint here uses hidden 

shown is commercialFy prepared with glue-escape channels (blind l dowels, which aren’t visible; nonce match mar he. 
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